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IRTY INCHES 


and Cutler-Hammer’s NEW FLAT MASTER 


has grip release of off-position latch 


In introducing Cutler-Hammer’s New Flat 
Master, we don’t have to tell an experi- 
enced steel man the advantage of being able 
to mount masters on 712” centers. The New 
Flat Master is only 6!5" at greatest depth. 
This means these masters can be grouped 
in such a short span, the operator has any 
one in easy reach without stretching at all. 
It means he doesn’t get so tired. It means 
his efficiency stays high. 

The advantages of the squeeze grip re- 
lease of the off-position latch are equally 
compelling. Release results simply from 
tightening the normal grip. No extra mo- 
tions. Less fatigue. And as easy and desir- 
able as the squeeze grip release is in any 
position, it becomes a necessity when a 
master is mounted overhead. 

These are but two of the many features 
making the Flat Master ideal for crane cab, 
open hearth charging machine and “all- 
vision” cab use. The Flat Master is designed 
throughout the better to meet steel mill 


needs. The rugged substantial cover lifts off 
straight up. The contact structure is sim- 
plified, all parts easily accessible, and easy 
to maintain. Movable and stationary con- 
tacts are readily replaceable, or the group 
assembly of 3 sets of contacts and operating 
rollers can be easily replaced as a unit. Twin 
break special alloy contacts, arc resistant 
molded supports, etc., provide long contact 
life and trouble-free service. There is ample 
wiring space. The sealed bearings are per- 
manently lubricated. Many other features 
of fine, dependable performance recommend 
you get further information at once. 
CUTLER-HAMMER, Inc.,1269W.St. Paul 
Ave., Milwaukee 1, Wis. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, Ontario. 
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Open view : 
cf the essentially simple con- 
struction of the New Flat Master 
and standardized contact struc- 
tures that provide 5 speed points 
in either direction. 





Phantom view of one of 4 contact 
structures that are interchangeable 
with many other C-H masters and 


switches. Standardized, simpli- 
fied, sturdy. 
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LOOK TO THE RECORDS FOR 


LOWEST C087... NATIONAL 


TRADE-MARK 


BRUSHES 



































ENGINEERS! 


Their wide-range applica- 
bility reduces the number of 
items needed for your plant. 
You do an even better job 
with fewer brushes. Lower 


cost to you! : WH 
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MAINTENANCE MEN! 


By maintaining proper 
commutator film and surface, 
“National” brushes reduce 
commutator maintenance, 
provide superior commuta- 
tion and last longer. 

Lower cost to you! 
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PURCHASING AGENTS! 


More stock and catalog 
brushes than any other brand 
...Minimizes costly short- 
run items. Quicker delivery 
and, again, /ower cost! 


TL 

















STOREKEEPERS! 


Sturdy, light-weight, easy- 
to-identify packaging aids 
good house-keeping, saves 
time in requisitioning. All 
add up to lowest cost, most 
efficient operation. 





The term “‘National’’, the Three Pyramids device, and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 
NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation and general-purpose motors. Then watch the records 


pera anpehagpeeceingn those ange spell out unmistakably better performance, better 
District Sales Offices: Atlanta, Chicago, Dallas, 


Use “National” brushes on your main-drive, mill-type 





Kansas City, New York, Pittsburgh, San Francisco services of supply and the lowest overall brush cost 
IN CANADA: Union Carbide Canada Limited, Toronto you've ever enjoyed. 
How good is really a — 
NATIONAL STANDARDIZED BRUSHES 


good brush performance? 
Use “National” brushes — 


pol BETTER- 
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WHAT ARE Gow ROLL REQUIREMENTS 


Whatever type of rolls you require—for rolling 






sheet, strip and plate or forming shapes, National 
has the experienced metallur- 

gical staff and the modern man- orem } 
ufacturing facilities to produce 


them to your requirements. 





THE NATIONAL ROLL & FOUNDRY CO. F 
AVONMORE, PENNSYLVANIA 
Speciolists in Iron and Alloy iron Rolls 
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Steel Buildings 


Structural Steel 


Storage Tanks and Bins 


Hoods and Ducts in Corrosive Applications 





Brooks Barcote, which sets to a 
semi-hard coating of pure lubricant, 
provides exceptional corrosion pro- 
tection in all the applications indi- 
cated. This new leaded-petroleum 
compound produces a film which 
expands and contracts without flak- 
ing, cracking, pulling away or blis- 


® Low cost, with long service 
® Flows at 0° F 


© Has penetrating action sufficient to 
carry it behind scale and through rust 


tering. Barcote resists the action of 





salt water, is soluble in petroleum 
solvents and never clogs spray 


equipment. THE BROOKS OIL CO. 


Write for Brooks Pamphlet 61. Since 1876 
Executive Offices and Plant, Cleveland, Ohio 
Executive Sales Offices, Pittsburgh, Pa. 
Canadian Offices and Plant, Hamilton, Ontario 
Cuban Office, Santiago de Cuba 


Worehouses in Principal Industrial Cities 
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indie designed for giant furnaces 


_veee MILL 




















roe fia th l These twin De Laval blowers, on the job in a leading 
- ' . mid-western steel mill, are among the largest ever built. Each is a 
five-stage unit with a rated capacity to deliver 121,000 cfm 

of air at 35 psig discharge pressure. Each is driven by a 15,220 hp, 
2,500 rpm De Laval 16-stage steam turbine operating under 

steam conditions of 400 psig, 750 F with 28 in. vac. 





The total weight of each De Laval turbine and blower is __—_—supper half of the casing for easy access to all interior 
over 167 tons; the blower alone is over 212,000 lbs. parts. e For a quarter of a century, De Laval has 
Shafts of the turbine and blower were made large and _ pioneered in advanced blower engineering designs and 
heavy to meet the wide range of varying speed condi- _ practices. De Laval builds single and multi-stage cen- 
tions required in blast furnace service. Outside diameter trifugal blowers and compressors for service in steel, 
of the blower casing is 12 ft. and it is divided horizon- _gas and coke plants. Discuss your specific applications 


tally in the plane of the shaft. This permits raising the with a De Laval Sales Engineer. 


Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
870 Nottingham Way, Trenton 2, New Jersey 
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Fabricators of aluminum sheet 
products that require severe form- 
ing or deep drawing are familiar 
with the drawbacks of using mate- 
rial with irregular grain structure 
and/or a heterogeneous hardness 
pattern. Excessive grain size ap- 
pears in the form of “orange peel” 
effect, and when directional prop- 
erties are not closely controlled, 
“earing” is apt to occur. 


The “orange peel” detracts from 
the product finish and requires 
costly secondary operations to re- 
move, and above normal “earing” 
means excessive scrap with 
frequently an extra trimming 
operation. 





Photograph illustrates seven types and shapes 
of drawn aluminum alloy cups exhibiting 
varying degrees of ears. 


SCOVILL MANUFACTURING CO. 
LEADS THE WAY 


Two years ago the Scovill Manu- 
facturing Co., Waterbury, Conn., a 
producer of aluminum sheet since 
1889, in anticipation of future re- 
quirements of industry, set into 
operation an aluminum annealing 
system that was the result of years 
of planning and experimentation. 
They wanted to provide a sheet 
with exceptional uniformity of 
physical properties and grain 
structure with an especially fine 
finish. And, they wanted to offer 
this strip in extra-long coils. 


Scovill studied all existing methods 


Typical full charge of 36” diameter aluminum coils with 


convector plates in place. 


ee 





of annealing and selected the Lee 
Wilson Bell Type Radiant Fired “O” 


Tube Furnace with Controlled Nitro- 





Photograph illustrates varying degrees of 
“orange peel” effect. 


gen Atmosphere as the equipment 
best suited to do the job. 


In 1952 the installation was com- 
pleted. It comprises two furnaces 
and six bases. Each furnace is 
equipped with 12 Lee Wilson “O” 
tubes with a total input of 3,600,- 
000 BTU per hour at maximum fire 
rate. To get the most effective heat 
transfer possible, Lee Wilson con- 
vector plates are placed between 
stacked coils of the charge. 


WILSON FURNACES 
ARE FAST 


A study of coil size requirements 
resulted in a base which can load 
three stacks of 36” diameter coils 
with a piling height of approxi- 
mately 60” net per load. In deter- 
mining piling height, deformation 
and sticking of bottom coil edges 
were considered. Large coil require- 
ments were considered in designing 
furnace diameters. With full charges 
of coils large enough to utilize 
convector plates, production per 
furnace with three bases is about 
2500 Ibs. per hour, or 5000 Ibs. 
per hour for the installation. 


NITROGEN ATMOSPHERE USED 


For the first time in the history of 
aluminum annealing, nitrogen 





atmosphere is used. By keeping 
oxygen away from the aluminum 
during the annealing cycle, the 
formation of surface oxides is elim- 
inated. The natural aluminum fin- 
ish is retained. 


What have Scovill and its customers 
to say about this controlled anneal- 
ing? “We are getting,” say Scovill 
officials, “sheet with controlled 
grain sizes, tempers, directional 
properties and dimensions far closer 
than once was thought possible. 
The control we can exert over the 
charge with the bell type furnace 
and regulated high input firing 
tubes in an oxygen-free atmosphere 
enables us to produce sheet of ex- 
acting grain structure and hardness 
with perfect uniformity throughout 
the entire charge.” 


Scovill has received glowing 
commendations from its customers 
which substantiate the above 
statement. Scovill calls this “new” 
aluminum sheet Truspec. 





Generator which produces dry nitrogen 

atmosphere for the annealing process. A 

product of Gas Atmospheres, Inc., a Lee 
Wilson enterprise. 


GET THE COMPLETE STORY 


lf you are in the business of pro- 
ducing aluminum or any non-fer- 
rous or ferrous metal in strip, sheet, 
coil or wire and rod forms, check 
first with a Lee Wilson engineer 
before you buy annealing 
equipment. 


Comprehensive view of the Scovill annealing installation of 
Lee Wilson bell type furnaces of the high convection type. 


Lee Wilson Engineering Company ae. 


20005 West Lake Road * Cleveland 16. Ohio 


WE BUILD 
COMPLETE 


NO RANICRUIIAF 
INSTALLATIONS 

















26” Two-high Blooming Mill, part of a complete Blooming, Slabbing, Structural 


sciatic ita THREE-HIGH OR TWO-HIGH BLOOMING MILLS 
CONTINUOUS STRIP MILLS « SPECIAL MILLS 
CONTINUOUS MERCHANT AND WIRE-ROD MILLS 
ROLLING MILL DIVISION MERCHANT MILLS « RAIL AND STRUCTURAL MILLS 
CONTINUOUS BILLET AND SHEET-BAR MILLS 


SYORGPRESS [Mel SKELP ROLLING MILLS « HIGH SPEED FOIL MILLS 


ENGINEERS © CONTRACTORS HIGH SPEED COLD ROLLING SHEET AND STRIP MILLS 
350-G Fifth Avenue, NEW YORK 1, N. Y. 


Rolling Mills @ Hydraulic Presses @ Pipe Testing Machines @ Special Pipe Mill Equioment @ Accumulotors @ Pumps 


Birmingham © Chicago © Clevelond © Detroit * Los Angeles * Phoenix © San Francisco © Seattle © Washington, D ( © Wheeling © Genoa, Italy * London, Englond * Madrid. Spain © Poris, France © Philippine Isionds 
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LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 


1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock 








Positive grease seal of 
LINK-BELT IDLERS is 
the most effective 
on the market 


O BELT CONVEYOR IDLER is any better than its bearings. 
And no bearing outlasts its grease seals. That's why the 
seals on Link-Belt roller bearing idlers are so important to you. 
The result of many years of intensive laboratory and field 
testing—the positive Link-Belt seal excludes dirt and moisture 
—retains lubricant. A contact seal of felt and neoprene com- 
bined with labyrinth is constructed into a cartridge unit. There 
are no springs, no loose washers, no possibility of metal-to- 
metal contact. 

And this is just one of the many engineering extras that 
make Link-Belt Idlers last longer. Check the box at right. Then 
ask your nearby Link-Belt office or distributor for a copy of 
new 48-page Book 2416. See for yourself how industry's most 
comprehensive line of idlers can mean lower handling costs 
for you. 


BELT CONVEYOR IDLERS 


Carrying Factory Branch Stores and Distributors in All Principal Cities. 
Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, 
Marrickville, N.S.W.; South Africa, Springs. Representatives Throughout 


the World. 13,522 
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ONGER IDLER LIFE STARTS & 









6 other reasons why 
LINK-BELT IDLERS 
cut handling costs 


HUSKY, HIGHEST QUALITY BEARINGS, 
free and easy turning, assure maxi- 
mum life, minimum belt-wear, low 
power consumption 


SAFE, CONVENIENT GREASE FITTINGS 
provide ease of lubrication—lubrica- 
tion for longer life 


CONCENTRIC ROLLS have smooth sur- 
faces and rounded edges. Machine- 
made, continuous welds prevent en- 
trance of dirt and moisture 


OUTER SHELL COUNTERBORES AND 
COUNTERBORES AND JOURNAL of the 
heavy 3/16” thick wall bearing re- 
tainer tubes with the press fits of the 
roll head assures hop-free rotation 


STRONG, RIGID FRAMES support rolls 
in perfect alignment. Rolls are se- 
curely held in place but can be easily 
removed for inspection and service 


GROOVED HEX NUTS lock into malle- 
able brackets, creating truss effect 
prevent shaft rotation and bracket 
spreading under both vertical and 
impact loads. 
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ew Plant Licensed... 
roduction Doubled... 


for prompt deliveries over wider area 


WAUNAKEE ALLOY CASTING CORPORATION 
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the new foundry at Waunakee, Wisconsin, 
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WAUNAKEE ALLOY CASTING CORPORATION , a PLANTS TO SERVE y U 











WAUNAKEE, WISCONSIN 


























. YOUNGSTOWN ALLOY CASTING CORPORATION 
‘CONTACT THE PLANT NEAREST YOU YOUNGSTOWN, OHIO 
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correction 


Compact panel providing L&N all-electric Integrated Control 


for two-zone billet heating furnace in National Tube Divi- 
sion skelp mill at Fairless Works. Its job: close regulation of 
temperature, fuel-air ratio and furnace pressure in both the 


heating and soaking zones of the furnace. 


NATIONAL TUBE REGULATES BILLET FURNACE WITH 


L+N Integrated Control 


@ All Leeds & Northrup Integrated Control panels 
are factory-engineered for the specific job . . . yet 


employ standardized instruments recognized for 


their simplicity, accuracy and flexibility. 


For example, the controllers which are keeping 
tab on temperature, on fuel-air ratio and on gas 
pressure at this National Tube furnace all use the 


same stable, sensitive proportional controlling ac- 


tion. Result: close adjustment for optimum con- 
trol with proportional band, automatic reset and 
rate action readily tuned by the operator to suit 


the individual furnace characteristics. 


All L&N electric control units rely—for sensi- 
tivity in control detection and accuracy in control 
on the well-established principle of the 
null-balance measuring circuit. 


instruments 


L&N integrated control instruments are easy 
to adjust ...easy to maintain. They can be 
mounted on a panel to suit your individual require- 
ments. Installation at your plant site is carried out 
quickly and economically. 


End result, of course, is a furnace control system 
which steps up operating efficiency . . . provides 
better heating of the work . . . economizes on fuel 

. and cuts maintenance costs. 


This same combination of L&N instruments and 
specialized engineering service is available for the 
solution of your furnace control problems. Just 
contact your nearest Leeds & Northrup represent- 
ative about Integrated Control or, if you prefer, 
write us at 4942 Stenton Ave., Philadelphia 44, Pa., 
outlining your problem. 


NORTHRUP 


automatic controls « furnaces 
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By MELVIN NORD, Patent Attorney, Detroit, Mich. 


Patent Keviews 


.... copies of patents may be obtained 


from 


the Commissioner 


of Patents, 


Washington 25, D. C., at 25 cents each 


....patents issued cover period Febru- 


ary 9, 1954 through March 2, 


PRODUCTION OF 
LOW-PHOSPHORUS, LOW- 
NITROGEN STEELS 


A Low-phosphorus steels which are 
also low in nitrogen may be produced 
by a method described by Michael 
Tenenbaum in U. S. 2,668,757. The 
patent was issued Feb. 9, 1954, and 
assigned to Inland Steel Co. 

The apparatus used is shown in 
Figures 1 and 2, the former being a 
sectional view and the latter a plan 
view. Molten pig iron is introduced 
into the vessel 10 through the door 
15 along with a basic slag-forming 
material, such as limestone, and an 
iron oxide-bearing material such as 
iron ore, sinter, or mill seale. In order 
to avoid excessive cooling of the mol- 
ten iron charged, it is desirable that 
the refractory lining 13 be preheated 
to an elevated temperature by means 











Figure 1 


of the burners 16, or that the vessel 
be charged while still hot from a pre- 
vious heat. 

Immediately following the charg- 
ing of the molten metal to the vessel 
10, an oxidizing gas containing a rela- 
tively high concentration of free oxy- 
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gen is introduced through the lances 
20. The positions of the lances 20 are 
adjusted to inject the oxidizing gas 
at the metal surface, to effect direct 
contact of free oxygen with the molten 
metal and thereby obtain rapid trans- 
fer of oxygen to the metal. 

The heat requirements of the proc- 
ess are supplied substantially entirely 
by the exothermic heat of reaction 
evolved during the refining of the 
molten iron. 


fe ee 

= v 
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Figure 2 


As the molten iron is contacted 
with oxygen, a large part of the sili- 
con, manganese, and phosphorus in 
the iron is rapidly oxidized to form 
the corresponding oxides together 
with simultaneous oxidation of a 
small but definite portion of the car- 
bon. The oxides of silicon, manganese, 
phosphorus, and iron together with 
lime obtained from the charged lime- 
stone are then incorporated in an 
oxidized slag containing most of the 
phosphorus and substantially all of 
the silicon and manganese. If desired, 
most of the slag may be withdrawn 
at this point, by tilting the vessel 10 
to discharge the slag through the tap 
hole 14. 


1954.... 


A large proportion of the charged 
limestone rises almost immediately to 
the surface of the molten metal. At 
first, the limestone is largely uneal- 
cined and unpenetrated by slag con- 
stituents, and the oxides of silicon, 
manganese, and phosphorus formed 
as described above, together with iron 
oxide and lime form the early slag. 
Hlowever, turbulent intermixing of 
the slag, iron oxide, and metal phases 
is obtained promptly, and localized 
high temperatures and a highly oxi- 
dizing atmosphere are developed upon 
the introduction of gaseous oxygen to 
the bath with the result that rapid 
calcination of the limestone and rapid 
solution of the resultant lime in the 
slag are realized. The amount of lime 
that is dissolved in the early stage of 
the process may be regulated merely 
by charging controlled amounts of 
limestone. In this way the fluidity of 
the early slag as well as its phos- 
phorus content can also be regulated. 

An important characteristic of the 
process is the fact that it permits the 
early development of a slag having a 
ratio of weight per cent lime to weight 
per cent silica of about 2.0. In the 
conventional basic open hearth proc- 
ess, the development of a slag of this 
degree of basicity is not ordinarily 
possible before a substantial degree of 
carbon elimination has taken place, 
for example, not before the carbon 
content of the metal 
duced below about 1.25 per cent. In 
the present process, on the other hand, 
it is possible to effect rapid and sub- 
stantial entry of phosphorus into the 
slag and at the same time obtain a 
slag having a sufficient degree of 
basicity before the carbon content of 


has been re- 


the metal is reduced to a low level, 
in most instances before carbon falls 


11 








below about 2 per cent, to retain 
practically all of the eliminated phos- 
phorus throughout the balance of the 
refining period. In this manner rever- 
sion Of phosphorus from the slag to 
the metal is minimized. 

The rapid formation of such a slag 
(1) to the greater 
availability of the limestone to the 


is attributable 


slag phase as a result of the physical 
mixing effect and turbulence created 
in the bath, the 
rapid rate of solution of lime in the 


and (2) to more 


The desired turbulent intermixing 
of the slag, iron oxide, and metal 
phases is obtained as the result of two 
interrelated effects. First of all, the 
injection of oxygen-containing gas 
downwardly below the surface of the 
bath causes a certain degree of local 
agitation due to the mechanical effect 
of the gas injection. However, the 
injection of oxygen in this manner 
also induces prompt carbon-oxygen 
reactions in the bath with the result- 
ant evolution of gaseous oxidation 
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TIME AFTER ADDING MOLTEN IRON, MINUTES 
Figure 3 


slag phase as a result of the localized 
high temperature and highly oxidizing 
atmosphere which are developed upon 
direct contacting of free oxygen with 
the metal in the manner described. 
In addition, the combined effects of 
turbulence in the bath and the local 
high temperature conditions tend to 
minimize the and to 
otherwise overcome the detrimental 
effects of dicalcium silicate shell for- 
mation around the individual lumps 
of limestone, thereby further facili- 
tating the rapid solution of lime in 
the slag phase. 


formation of 


12 


products in abundant amounts. It is 
characteristic of the carbon-oxygen 
reaction that carbon oxide gas forms 
at the sides and at the bottom of the 
bath, and the gases escape upwardly 
throughout the bath so that there is 
widespread turbulence and intermix- 
ing, thereby greatly enhancing the 
immediate mechanical turbulence and 
agitation which is a direct result of the 
mode of oxygen injection. 

The refining rates are 
fast and the refining period is rela- 
tively short, e.g. from about % to 
about 3 hours as compared with the 


reaction 





much longer period of time required 
to produce a comparable product by 
the conventional open hearth process. 

Other advantages of the process 
are the ability to remove phosphorus 
while retaining considerable carbon 
in the steel, the effective degree of 
removal of sulphur, and reduced corro- 
sion of the refractory lining. 

Steel scrap may be added whenever 
the temperature is sufficiently high. 

Several examples are given in the 
patent. Figure 3 shows an example 
of the results. 


METHOD OF FLUIDIZING SLAG IN 
STEEL MANUFACTURE 


Solution of lime particles floating 
in the slag in an open hearth or an 
electric furnace is considerably re- 
tarded by the formation of a high- 
melting coating of dicalcium silicate 
on the particles. 

Dicalcium ferrite reacts with the 
coating of dicalcium silicate, and by 
reason of the law of eutecties, it dis- 
solves the coating of dicaleium silicate 
from around the lumps of lime. In 
normal practice, waiting for the oxi- 
dizing reaction which forms dicaletum 
ferrite is the 
operator commonly resorts to the use 


too slow, so furnace 


of fluorspar additions to speed up the 
The 
fluorspar, because of its lower melting 
point (1360 C) and the law of eutec- 
ties, and its other properties, speeds 
up the fluxing and fluidizing process 
of the lime. However, fluorspar in 
some cases is detrimental to the steel 
by 


solubilizing reaction of lime. 


quality, unless precisely used, 
tending to increase the concentration 


of FeO in the slag. 


Al205 








Figure 4 


A patent of James J. Bowden, orig- 
inally issued May 27, 1952 as U.S. 
2.597.581, has now been re-issued in 
a somewhat modified Re 
23,778. The date of re-issue was Feb- 


form as 
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low priced 
yet...it 
includes 
Preventive 


Maintenance 





MARK 










"FF. ©. B.” (FREE-OF-BURNING) 


Resistors get little attention, because they are 


usually mounted overhead or in similar hard- 


SPECIFY 
BULLETIN 








to-reach locations. Clamping-nut pressure 


slackens under alternate heating and cooling. 


Formerly, under the reduced pressure, 
OHMIC value changed, burning occurred 
and often was not noticed until damage took 
its toll. 





EC2M Welded 
Plate Resistors 





But — note how resistor troubles are now 
eliminated in the EC&M TAB-WELD design! 
The current-carrying path is continuous — 
and is independent of end clamping-nut 


pressure. Convenient tap - plates simplify 


tap-shifting—make possible small adjustments 
in resistance value, because plates are close- 
ly spaced. Also, these alloy-steel resistors 
are corrosion-resisting—and have negligible 
resistance-change between cold and maxi- 
mum working temperatures. 


ELECTRIC CONTROLLER & MFG. CO. 


EAST 79TH STREET 
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CONDULET records prove it! 






The first CONDULETS, introduced by 
Crouse-Hinds in 1905, were so well designed 
and so carefully manufactured that many of the 
early installations are still in use.... still giving 
dependable service after more than forty years. 
This record proves that where quality counts, 


you can count on CONDULETS! 


Crouse-Hinds high standard of quality has 
always been controlled by careful checking and 
testing of both raw materials and the finished 


product. The CONDULET line has expanded 


froma few items to more than 15,000 types and 





Making a tensile strength test of a Feraloy bar in the ; ; ; 
Mechanical Laboratory. Constant testing insures sizes and the testing laboratories have kept pace 
uniform quality. 


with this development. They contain the latest 
and most modern testing equipment. 


Laboratory testing is only part of Crouse- 
Hinds system of rigid quality control. Factory 
inspection is equally important. Together, they 
assure a superior product that will serve you 
better ... and last longer! 


Always specify CONDULETS. 


*CONDULETS are made only by CROUSE-HINDS 
CROUSE-HINDS COMPANY 


Syracuse I, N. Y. 





OFFICES Ama Birmingham Boston Buffa ag neinnat . and 
Dallas - Denver Detroit Houston Indianar Kansas City Los Ange Mempt 
‘ f Milwaukee New Orleans New York Philadelphia - Pittsburgh Portland 
A hydrostatic test of a Type EPC explosion-proof sconer pene _ Sette —S toe See tae - Sano 
Condulet. It must withstand a pressure 4 times as rpus Ct Reading Pa Richmond Va__ Shreveport 


rouse-Hinds Company of Canada. Lid. Toronto Ont 


great as an internal explosion. 





Type LB 
Obround Condulet 






s ——— J 
Type EVA Explosion-Proof | : | 
Lighting Fixture \ First in the field | 
\ STANDARD 
\ OF 
Type GUAC Explosion-Proof \QUALITY / 


Junction Condulet \ A 


A 
Nationwide 
Distribution 


Through Electrical 
Distributors } 





Guaging the threads of an Obround Condulet in ‘om 


the factory. Crouse-Hinds quality control follows Type FSC Tumbler Type ARE GIN 
through to the finished product. Switch Condulet Plug Receptacle xS> J 


Z 


AIRPORT LIGHTING : FLOODLIGHTS - CONDULETS- TRAFFIC SIGNALS 
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ruary 9, 1954. In this patent, slags 
are fluidized by adding a mineral 
having certain percentages of CaO, 
Al,O;, and Fe,O;. The compositions 
used fall within the areas E, D, and 
C of Figure 4, in the order of prefer- 
ence stated. The addition of a mineral 
of this composition dissolves the high- 
melting dicalcium silicates surround- 
ing the lime particles. 


METAL PIPE HAVING A 
ROLLED THREAD 


Lengths of thin-walled steel tubing 
are fastened together end-to-end to 
make long tubes for various purposes, 
as for example, so-called shot hole 
Each length or 
somewhat expanded at one end so 


casing. section is 
that it will telescope with the unex- 
panded opposite end of a similar 
section, and threads are rolled into 
the telescoping ends so that they may 
be screwed together. The thread roll- 
ing operation is rapid and economical 
and for relatively thin-walled pipe 
and pipe of sufficient ductility is far 
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Figure 6 


PRODUCTION OF BASIC BESSEMER 
STEEL LOW IN NITROGEN 

In U.S. 2,671,018, issued March 2, 

1954, Rudolf F. 


method for minimizing the absorp- 


Graef describes a 


tion of nitrogen during the dephos- 
phorization period in a basic bessemer 
converter. In essence, it involves add- 
ing powdered lime to the blast. The 
assignee of the patent is Huttenwerk 
Oberhausen A. G. 


REFINING OF STEEL FOR 
LOW SULPHUR 


According to Camille Soisson, in 
U.S. 2,670,283, issued Feb. 28, 1954, 
low sulphur contents can be obtained 
when refining steel in a converter by 
adding aluminum to the molten steel 
in the converter. The vigorous stirring 
and the heat given off by the oxida- 
tion of the aluminum make it possible 
to carry out a very thorough refining 
in less time than normal. 


OTHER PATENTS OF INTEREST TO THE IRON AND STEEL ENGINEER 
































less costly than cutting threads by Patent No. Date Subject Inventor or Assignee 
the conventional me thod: wenabeial bie 2,668,336 2/ 9/54 Hot top for ingot molds Republic Steel Corp. 
a stronger and otherwise superior — 2,668,701 2/ 9/54 Control system for continuous heating 
product is produced. strip metal Selas Corp. of America 
2,669,031 2/16/54 Drying oven for wire United States Steel Corp. 
82 84 2,669,032 2/16/54 Apparatus for cooling hot agglomerated 
£ material from a sintering apparatus.. Metallgeselischaft A.G. 
2,669,139 2/16/54 Apparatus for rolling threads into metal 
pipe Jones & Laughlin Steel Corp. 
2,669,140 2/16/54 Material turning device for a bar being 
rolled or shaped Erwin Loewy 
2,669,355 2/16/54 Method for flotation of iron oxide min- 
erals United States Steel Corp. 
2,669,442 2/16/54 Apparatus for annealing strip steel Crown Cork & Seal Co., Inc. 
2,669,445 2/16/54 Heat-treating apparatus Holcroft & Co. 
2,669,446 2/16/54 Cupola furnace Robert Doat 
2,669,484 2/16/54 Burner unit for an open hearth furnace Lukens Steel Co. 
2,669,493 2/16/54 Thrust bearing for rolling mill rolls United States Steel Corp. 
Fi 5 2,669,545 2/16/54 Methods of preparing flotation agents United States Steel Corp. 
igure 2,669,593 2/16/54 Aspirator thermocouple mounting for 
measuring the temperature of hot 
‘— a= —s " 7 gases United States Steel Corr. 
In U.S. 2,669,469, issued Feb. 16, 2,669,863 2/23/54 Apparatus for measuring the melting 


1954, to Harry J. Finch, and assigned point of fusible materials American Instrument Co., 
to Jones & Laughlin Steel Corp., a Ine. 


. 7 : 2,669,892 2/23/54 Rolling mill Morgan Construction Co. 
uniform thread is produced by causing 2,670,088 2/23/54 Charging apparatus for a cupola Modern Equipment Co. 
a flow of metal while avoiding any 2,670,510 3/ 2/54 Apparatus for conveying metals to cen- 
substantial shearing action. The pipe Cage Cereng eaves —_ —— © Comes 
is rotated about its axis and during 2,670,698 3/ 2/54 ate roof for metallurgical furnaces. Republic Steel Corp. 
. ati » pipe is engaged in- 2,670,780 3/ 2/54 ross rolling machine for straightening 
the rot —. the pipe is engaged in tubular or round stock The Mackintosh-Hemphill 
ternally and externally so as to Co., Inc. 
squeeze the metal and cause it to flow 2,670,781  3/ 2/54 Straighteningmechanismforroundbars. Gustaf E. Brofelth 
without shearing. In this wav. a 2,670,796 3/ 2/54 Apparatus for cutting strip United States Steel Corp. 
ae a > fod 2,670,818 3/ 2/54 Method of erecting cupola structures | Maschinenfabrik Esslingen 
thread is rolled into the pipe wall, the .G. 
side walls of which thread are sub- — 2,670,850 3/ 2/54 Centrifugal ore dryer. Frank R. Wassberg 
bantioliy anal te onsl the 2,670,946 3/ 2/54 Apparatus for magnetic roasting Pickands Mather & Co. 
ae sen .—— 2,670,947 3/ 2/54 Apparatus for sintering machines Duncan Foundry & Machine 
Figure 5 shows at the left the shape Works, Inc. 
( » dies ¢ in cross-section : . 2,670,985 3/ 2/54 Sheet lifting mechanism United States Steel Corp. 
of the dies and in cross-section at the 5.671.008 | 3/ 2/84 | Separation ef acid gases from coke 
right the shape of the threads formed. oven gases Koppers Co. 
Figure 6 shows the pipe joint made 2,671,017 3/ 2/54 Method of charging a blast furnace Reserve Mining Co. 
by threading two pipes together. 2,671,038 3/ 2/54 Method for inhibiting roll pickup in ; 
‘ 2 © i continuous annealing of steel strip United States Steel Corp. 
Details are given in the patent 2,671,050 3/ 2/54 Stainless steel alloy Standard Oil Co. (Ind.) 


specification. 
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Highway for Ore 










































eal Palloivon 


The modern conveying, car loading and 
weighing facilities at the new Pennsyl- 
vania Railroad Greenwich Point, South 
Philadelphia, Ore Pier provide speed, efh- 
ciency and, above all, flexibility to handle 
any unloading situation without delay at 
the new pier. 

Each of the 54” wide, high tension, steel 
cord belt conveyors stretches from the tip 
of the pier to the car-loading house some 
1600 feet away. And each belt is capable of 
carrying ore at the rate of over 3000 tons 
per hour (ultimate capacity 5400 tons). 

The horizontal portions of both con- 
veyor belts are equipped with impact idlers 
and are designed for loading at any point. 

In the car-loading house both conveyors 
can discharge ore, by means of tilting 
stoneboxes, into either of two 600-ton 
capacity bins. These bins will discharge 
automatically-controlled amounts of ore 
into 4 scale-mounted hoppers which will 
load cars on two tracks. 

This arrangement will permit the han- 
dling of two entirely different ores simul- 
taneously without difficulty or confusion. 

This smooth-working, efficient ore han- 
dling system illustrates the ability of Hey! 
& Patterson to design and build conveying 
equipment to meet specific requirements. 

Have a Heyl & Patterson engineer help 
you with your Heavy Bulk Materials Han- 
dling problem. 


High Lift-Turnover-Rotary 
Railroad Car Dumpers 


Boat Loaders and Unloaders “9 

Ore Bridges bh. WUC. 
Coal Handling Equipment o 

Pig Iron Casting Machines “34 « 

Cyclone Thickeners Rk". 


Thorsten Coal Samplers ‘g “SINCE 1887" 
Car Hauls and Boat Movers 4a 
Coal Crushers 


Bradford Breakers FORT PITT BLVD. PITTSBURGH & i Ae 
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ln 1941, Wean acquired the controlling interest in the Broden Con Ate, 
struction Company of Cleveland. In 1947, this concern was r ees 
organized and renamed the Wean Kk quipment Corporation and has hes. 
spe ialized 1) ait design and manufacture ot high speed slitting and ot 
shearing lines: zinc. babbit, ete.. coating lines for the steel processing ‘ee 7 
tie 2B 
ndustry, wire making and fence fabricating machinery and special ae” Seam 
Ga 
equipme nt such as pictured on page seven ad a1 
*4 
; Z 
eas f 
Py 
Pai 


Phe shortage of storage and tabricating tacilities of the late 40s 
prompted the Wean Engineering Company to set up its own plant 
for storing parts and assembling equipment. 1 hus. in 1949 the Wean 
\lanufacturing Company in Warren Ohio, became an important part 
of the producing facilities for the Wean companles 


WEAN ENGINEERING COMPANY Installations ) 
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In the quarter century that the Wean Engineering Company, Inc. has been a 
part of the American business scene there has actually been in progress a second 
industrial revolution. 

Methods employed to produce and process steel in the late twenties and early 
thirties are no longer economical. The great demand for the various  stee! 
products, both for military and civilian purposes, has forced steel makers int 
demanding equipment that would produce steel faster and faster and, at the 
same time, develop new steels and improve old ones to make them mor 
compatible with modern fabrication methods. To do this and in an economica 
fashion, steelmaking began a long process of redevelopment. Wide strip stee 








replaced sheets. Larger coils that would mean longer production runs became 
desirable. Continuous processing for annealing, coating, edging and coiling was 
developed and keeps the steel on the go in constantly increasing volume and at 
even greater speeds. 

During the past 25 years, Wean engineers have played an important role in this 
revolution. It was these engineers who developed much of the continuous 
processing equipment and it was these engineers who championed high speed 
slitting and hanes systems. In fact, wherever you see a modern sheet, tin or 


strip mill facility in operation, chances are a good part of the working equipment 
carries the Wean Engineering nameplate. 
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WEAN ENGINEERING COMPANY Installations 


EQUIPMENT 


CORPORATION 
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Special Fabricating Machines* Special Automation Equipment’ 





COMPANIES 


ASSOCIATE 





REPRESENTATIVES 
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My problem was to get 
faster speeds 
on our processing lines 


A See how coordinated Westinghouse equipment 
supplies precisely controlled speed 






Take your annealing line, for instance. You need 
constant speed through the furnace in order to pro- 
duce uniform quality steel. You must maintain non- 
stop operation for long periods. 

Westinghouse regulating systems, with their co- 
ordinated basic control, give your crews full auto- 
matic control of temperature, edge position, strip 
tension, loop position, overspeeding and re- 
synchronization, and master-line speed. Rototrol® or 
Magamp”° current regulators accurately control strip 
tension along the line, and keep speed constant 
through the furnace. On electrolytic cleaning lines, 
higher line speeds and larger coils require more 
accurate tension control. Proper regulator design 
and characteristics are the answer to the problem. 
Equipped with inertia compensating circuits, the 
regulator keeps strip tension constant at uncoiler 
and reel during accelerations and decelerations. 


you can BE SURE... 16 its 


Westinghouse 


No moving parts, no brushes, no commutators, no bearings, 
no tubes to burn out—that’s Magamp. Here (lower left) it 
regulates winding reel speed on 3000-fpm preparation line. 


Constant speed and no stops... 
couldn’t do it without automatic control 






Every second counts if you’re shooting for high- 
production pickling lines. Entry section must keep 
pace with the continuous process through the acid 
tanks. Fast acceleration and deceleration must 
overcome the stops that come every few minutes for 
welding on new coils. Westinghouse regulators 
speed up this start-stop process by forcing the sec- 
tion generator voltage to build up rapidly. 


Rototrol holds constant the generator voltage 
when you reach production speed. A magnetic regu- 
lator at the acid tanks and a Westinghouse Photo- 
thyraton regulator at the delivery pit accurately con- 
trol the depths of loops. Another timesaver: auto- 
matic speed-up of the upcoiler and the side trimmer, 
after the delivery end cuts out the weld, gains time 
in ejecting the full coil and in entering the oncom- 
ing strip in the upcoiler bending rolls. 








7 ! 


Fast acceleration and current-limit protection come from 
Rototrols (foreground) in this 72’’ pickling line control 
room. Westinghouse engineers plan installations like this. 














Many customers like this Westinghouse type of operator’s 
station—floor mounted and cabinet construction. Time 
for each phase of operation is checked by cycle counter. 
Switches permit selection of normal or stand-by controls. 











ww 
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Edge regulator consolidates all of its control and rotating Quiet but tough, these 3-hp and 5-hp Westinghouse gear- 


equipment in a single, floor-mounted enclosure. Blower motors drive submerging rolls and scrubber back-up rolls. 
and filter, on top, pressurize cabinet to exclude dust and dirt. Simple splash system lubricates the gears and bearings. 

















The Type SK motor has a reputation for ruggedness. Rolled steel frame 
assures greatest mechanical flux. Other SK features include easily re- 
movable shaft, form-wound armature coils, readily accessible brushes 
and cast-brass brushholders. Shunt series and commutating coils wound 
and insulated as separate units simplify your replacement problems. 





Westinghouse motors helped us kick up our speed, widen our range 





D-c motor characteristics are especially critical when your operating 
ranges are widened and maximum speeds climb. That’s true on coil 
preparation lines where threading speeds are fixed by the operator’s 
ability to handle the strip and thread the line. With rapid acceleration 
and deceleration needed, short-time torque build-up ratings on main 
generator and drive motors may be the deciding factor in machine- 


























size selection. 


Westinghouse Type MC mill motors with cast steel frames have been 80r 
especially designed for heavy-duty applications. The low inertia arma- 
ture allows motor to start, stop and reverse with a minimum of power. 
Wedges made of Class B material replace bands for holding coils in 
slots. This permits easier winding and less abuse of coils during wind- 
ing. Completely insulated field coil assembled on a steel shell provides 
exceptional durability. Commutator is of bolted construction, assem- 
bled on a steel bushing and insulated with mica V rings. ol 


HORSEPOWER 
a 
3 3 


LJ 
°o 








20 30 40 50 60 

: ’ INCHES COIL DIAMETER 
Westinghouse maintenance facilities include 38 Apparatus Repair 

Shops, 31 Renewal Parts Warehouses, and 46 Field Service Offices. Operating requirements of 75-hp, 400/1600- 
Telephone your Westinghouse representative for any of these services. rpm reel drive at full tension. Line speed— 


“be . : . : : : 200 to 600 rpm. Coil diameter—20” to 66’. 
Westinghouse Electric Corporation, Pittsburgh 30, Pennsylvania. - 


MP-3010 A 


you CAN BE SURE...iF s Westinghouse 





Industrial Products Advertising Please send me these books: 
Westinghouse Electric Corporation 





‘i ; Westinghouse Drives {| Magamp in the Steel 
3 G: . - ; 
Gateway Center for Processing Lines “— Industry... .(B-5468) 
Pittsburgh 30,Pa, 0 Secasenl (B-6072) 







Name Questions & Answers — Complete Industrial 
: — on Processing Line * Control... (B-6051) 
Company Drives... (B-6139) 






Address ae P c 
Westinghouse Gear- [] Preventive Mainte- 
City State ee OO «won (B-5645) et OR is 6 ae (B-5477) 











FIGURE YOUR COSTS, - you will forget the price 















































. AJAX DIHEDRAL SPINDLE 
™ » SHAFT COUPLING DESIGN 
4 is responsible for long life, 
trouble-free operation without 
the usual maintenance on spindle | 
drives between pinion stands and 
rolls. Tell us your misalignment 
troubles. 
, SERB R BERBER BREE ERB R ERR ERE RE REE RB BERR RES ee ee 
P 
}) ’ 
AJAX FLEXIBLE COUPLING CO. INC. 
al 
) . . . . *.*« 
Representatives in Principal Cities WESTFIELD, N. Y. 
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Shcrease Teoction and Rede Nhuwitbnance wi 


Temper Mill 


Tension Hols 


* Drive them apart 
° Drive them together 
© Run them bright 


© Run them sand blasted The Rolls with 


e 
Uniform Hardness 
This Bliss Temper Mill rolls more tons with 
Paralloy —the rolls of uniform hardness that 500-600 BRINNEL 


cut temper mill maintenance cost. Users report from New to Scrap Diameter 
4-6 months service between grinds. If you are 
not getting good tonnage over your present 


rolls, or from any other material handling SCRATCHING 

application—call “YOUNGSTOWN” — Strip 

Mill Maintenance Specialists GALLING 
PICK UP 
MARKING 


The Youngstown Foundry & Machine Co. 
OVER SIXTY YEARS OF SERVICE TO THE STEEL INDUSTRY 










Youngstown, Ohio 
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SEE RUST-OLEUM APPLIED DIRECTLY OVER 
SOUND RUSTED SURFACES! MAKE THIS 
TEST UNDER YOUR OWN CONDITIONS AND 
SEE PROOF OF PERFORMANCE! 


See Rust-Oleum 769 Damp-Proof Red Primer actually 
applied over a badly rusted surface after simple 
scraping and wire-brushing to remove rust scale and 
loose rust in the Rust-Oleum “rusted panel 
demonstration.” Rust-Oleum’s specially-processed fish 
oil vehicle penetrates rust to bare metal usually 
eliminating sandblasting and other costly 
surface preparations. 

















Rust-Oleum finish coatings in Aluminum, 
Green, White, Gray, Yellow, Black, 

Orange, Blue and others provide both sf 
Rust Prevention and Decorative Beauty! 
Specify Rust-Oleum for new construction, 
maintenance, and re-modeling. 
See Sweets for complete catalog 
and nearest Rust-Oleum Industrial 
Distributor, or attach coupon to 
your business letterhead. 











es 
4 ‘ * 


RUsr. OLEUM 
RUST PREVENTIVE 


RUST-OLEUM 
RUST! 


See local classified telephone directory 
under Rust Preventives or Paints for nearest 
Rust-Oleum Industrial Distributor. 








ATTACH TO YOUR BUSINESS LETTERHEAD AND MAIL TO: 
Rust-Oleum Corporation, 2441 Oakton St., Evanston, Il. 


Please Show Me the ‘a Test Application of Rust-Oleum 
Rust-Oleum ‘‘Rusted Over Rusted Metal Surfaces in 


| tration."* My Plant 
There Is Only One Rust-Oleum. It Is Panel Demonstration y 
: ; Complete Literature with [J Neorest Rust-Oleum Industrial 
Distinctive as Your Own Fingerprint. Color Chart. Distributor 





Wes) Resists Rain, Sun, Fumes, Snow, Heat, 
be Zy Salt Air, Salt Water, etc. 


IRON AND STEEL ENGINEER, JUNE, 1954 31 














2 High Hot Strip Mill Table Rolls in plant of Dominion Foundries and Steel 
Ltd., Hamilton, Ontario, Canada. Arrows indicate location of J-M Clipper 


Oil Seals which protect bearings against dirt and other adverse conditions 


Engineers at Dominion Foundries 
and Steel Hot Strip Mill report: 


“Bearings better protected— 
damaging dirt sealed out with Clipper Seals 


TABLE ROLLS of the 2 high strip mill 
at Dominion Foundries and Steel Ltd. 
must operate efficiently despite severe 
service conditions. Life of the Roll 
Bearings is constantly threatened by 
dirtand salt from strip mill operations. 

To provide better protection, en- 
gineers replaced the original bearing 
seals with J-M Clipper Oil Seals. Long 
after this installation was made, Clip- 
per Oil Seals are still providing far 
better bearing protection than the 
material formerly used. They seal out 


JOMNS MANVILLE 


mill scale, salt and other foreign 
matter which might work into the 
bearing housings. They remain effi- 
cient despite high oil and air tem- 
peratures. They protect bearings by 
assuring clean lubrication. 


Clipper Oil Seals offer many advan- 
tages wherever accurate fit, longer life 
and greater sealing effectiveness are 
required. These precision-moulded 
oil seals provide easy installation be- 
cause the tough, dense heel affords 
just the right amount of rigidity for a 





press fit in the cavity . . . while the 
flexible lip, held in light but positive 
contact with the shaft by an especially 
designed garter spring, provides 
effective sealing at all times. 


Made in both split and endless 
types, Clipper Oil Seals are available 
in a wide variety of designs, to meet 
practically any sealing requirement. 
For complete details and literature 
write Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay 
St., Toronto 1, Ont. 


3/)| Johns-Manville CLIPPER OIL SEALS 


Se onucirs 
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HOW PERMANENT-MOLD SLIPPERS 
SLASH MAINTENANCE COST 


Eliminate machining, extend service life 


National Bearing’s carefully controlled 
permanent-mold practice makes extremely 
close-tolerance casting possible. This 
eliminates the need for costly machining 
and metal waste. It permits retention of a 
greater portion of the tough outer cast shell 
... 4 guarantee of greater service life. 
These permanent-mold slippers are ready 
to use when you get them. The use of metal 
molds assures extremely smooth surfaces 
and greater metal density due to quick metal 
chilling. And permanent-mold slippers 
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are considerably lower in price than 
machined slippers. 

If you are interested in lowering your 
maintenance costs, it will pay you to 
investigate National Bearing. Six modern 
plants insure quality workmanship and 
prompt delivery. They, in turn, are 
backed by the extensive engineering and 
research facilities of the entire American 
Brake Shoe Company. 

Write National Bearing Division, 4930 
Manchester Ave., St. Louis 10, Mo. 





NATIONAL BEARING DIVISION 


4930 Manchester Avenue, St. Louis 10, Mo. 
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HERE COMES 30,000 ibs. OF SCRAP... 
handled in a one-man load, 


handled over-the-road by the ROSS Carrier! 


Most people don’t think of industrial scrap handling as 
a unit-load proposition. It’s usually a pretty messy 
operation—scrap merely dumped on any empty spot 
in the yard. But Central Iron & Metal Company. 
Battle Creek, Michigan, has put scrap handling on a 
fast, efficient basis simply by capitalizing on the unique 
advantages of the Clark-Ross Carrier. 


Central Iron & Metal provides their suppliers with 
fabricated collection boxes or “‘gondolas’’. These vary 
in length from 10 to 20 feet; some have a gate at one 
end to allow a man to roll in a wheelbarrow and dump 
the load of scrap. The Clark-Ross Carrier delivers an 


empty gondola and picks up a “‘full’’ at each of the 
plants served. The Carrier speeds back to the scrap 
yard. drops the “‘full’’, then takes off on another call. 
Neither rain nor snow can stay these swift Carriers 
from the completion of their appointed rounds! 


Central operates two 30,000 lb. Carriers. They’re fast 
on the road (up to 40 mph) and fast on the load—takes 
only 3 seconds to pick up or drop a load. Central’s 
customers like the system because of the “‘good house- 
keeping” factor. Central likes it because it’s fast and 
inexpensive—a one-man operation which may cover 
several hundred miles a day. 





CLARK 


EQUIPMENT 





ROSS CARRIER LINE 
Industrial Truck Division 
CLARK EQUIPMENT 
COMPANY 

Benton Harbor 135, Michigan 


ee ee es ee SE EE 


[_] Send details on the carriers 


Name 
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SIMONDS 


GRINDING WHEELS 
are the 


Fast, cool, free-cutting! Long righ Start 










service! Accurate balance for 

uniformly high results! Used by ; 

leading steel mills for regrind- for th e 
ing chilled iron work rolls and 

steel back-up rolls. In speci- fl 1 h 
fications for any desired finish I nl I S 

or surface quality. Send for 


‘ “ — . 
ing in Het Seip Mike". you want in 
«GRINDING 





SIMONDS 


ABRASIVE CO. 


PHILADELPHIA 37, PA. 


BRANCH WAREHOUSES: BOSTON, DETROIT, CHICAGO, PORTLAND, SAN FRANCISCO - DISTRIBUTORS IN PRINCIPAL CITIES 


DIVISION OF SIMONDS SAW AND STEEL CO., FITCHBURG, MASS. *« OTHER SIMONDS COMPANIES: SIMONDS STEEL MILLS, LOCKPORT, N.Y 
SIMONDS CANADA SAW CO., LTD., MONTREAL, QUEBEC AND SIMONDS CANADA ABRASIVE CO., LTD., ARVIDA, QUEBFS 





FOR DEPENDABILITY, GRANITE CITY STEEL 


specirics OKOLITE-OKOPRENE castes 








View of the new blooming mill at the Granite 
City Steel Co. plant in Granite City, Ill., from 
finished slab end. The entire mill, from the 5,000 
hp motors for the two rolls to the control cir- 
cuits, is wired with Okolite-Okoprene. 


Simplicity of termination is one important rea- 
son for the trend to rubber-insulated high voltage 
cables. These are 12 kv rated Okolite insulated 
cables at the rear of the 6.9 kv motor switchgear. 


Sverdrup and Parcel, Consulting Engineers 
J. Livingston and Company, Electrical Contractors 





Continuous operation was a prime factor 
in drawing up specifications for the expan- 
sion of the Granite City Steel Company 
plant in Granite City, Ill. Every piece of 
equipment, including the electrical wires 
and cables, was selected on the basis of 
24-hour-a-day operation. 

High voltage distribution and low voltage 
control circuits are all wired with Okolite- 
Okoprene, the mold-cured, rubber-insulated 
cable that has established a reputation for 
dependability and long service life in in- 





dustrial plants as well as utilities. Okolite 
insulation, which is applied by the Okonite 
strip-insulating process, is a thoroughly 
proved high voltage, natural rubber, oil 
base compound that resists heat, moisture 
and ozone. The Okoprene sheath, securely 
bonded to the insulation, provides a non- 
flammable weatherproof covering un- 
harmed by long exposure to sunlight, acids, 
alkalies, fumes, heat and most oils. 

For additional information on Okolite- 
Okoprene cables, write for bulletin IS- 
9000, The Okonite Company, Passaic, New 
Jersey. 
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THERMALLOY* 


CARRIER BLADES 


«--last 7 times longer than previous design! 





Here’s how Electro-Alloys’ metallurgical and 
engineering know-how made a difference in the 
life of carrier blades used in a large steel plant. 


In this plant, stainless and silicon steel sheets 
are heated in a 40-foot furnace where tem- 
peratures range from 1500°F. to 2200°F., 
depending on the type of steel. Carrier blades 
and chain entering the furnace are subjected 
to this high heat, and then, sudden cooling 
to 600°F. occurs as they return under the 
furnace to renew the heating cycle. Old style 
carrier blades lasted only three weeks. 


Electro-Alloys engineers observed two weak- 
nesses in the previous design. Blade supports 
tended to bend...and carrier tips broke. By 
redesigning the flat, vertical supports to 








Elyria, Ohio 
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lurgical know-how. 


corrugated shapes, Electro-Alloys eliminated 
bending. By using a “Z” shape top, which had 
previously proved successful at another mill, 
broken carrier tips were eliminated. In its 
modern foundry, Electro-Alloys cast carrier 
blades and chain in grades of Thermalloy best 
suited for this operation. Results were excellent 
..+ Thermalloy carrier blades now last nearly 
seven times as long as the old design. 


It pays to apply the experience of Electro- 
Alloys...and get longer service life from heat- 
resistant alloy parts by using Thermalloy. To 
put such knowledge to work for you, just call 
your nearest Electro-Alloys office, or write 
Electro-Alloys Division, 5006 Taylor Street, 
Elyria, Ohio. 


Thermalloy carrier blades 
and chain are designed 
for longer service life 
through Electro-Alloys' 
engineering and metal- 


ELECTRO-ALLOYS DIVISION 


*Reg. U. S. Pat. Off, 
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CURVELAND CRANES 5031 EAST 289th ST. 


WICKLIFFE, OHIO 
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PEAKING before the American Iron and Steel 
Institute, Dr. Ralph C. Hutchison, president of 
Lafayette College, said: ‘The issue before the world 
is not communism as we like to think it is. The issue 
yesterday was not fascism, as we liked to think it was. 
The issue then was the issue of human freedom. The 
issue now is the intent of one power to conquer the 
world and enslave mankind... Just as the United 
States could not remain half slave and half free, the 
world cannot .. . It is the battle to the death between 
two principles... Let’s get across to the world that 
we are for the freedom of the peoples of every nation 
in the world. We are for their rights to peace and to 
protection from invasion and from exploitation, even 
if it be from our erstwhile friends and allies.”’ 


a 


N the Schwab Memorial Lecture before the Amer- 
ican Iron and Steel Institute, Dr. M. J. Kelly, 
president of Bell Telephone Laboratories said that the 
use of electronic digital systems will relieve man from 
the more routine and repetitive mental operations of 
civilian economy. He foresees the completely auto- 
matic factory, but feels it will come in a step-by-step 
evolution rather than a revolution of present methods. 
He also believes we are well on our way in the appli- 
cation of atomic power through nuclear fission to the 
peaceful pursuits of man, and estimates that the 
economically recoverable uranium and thorium of 
the world would provide an adequate energy source 
for thirty centuries. 


a 


UNE is well known as the month of brides, roses 
and graduation, but did you know it is also Dairy 
Month, National Ragweed Control Month and Dents- 
out-of-Fenders Month, and contains Park and Recrea- 
tion Week, Save Your Hair Week, National Flag 
Week, Let’s Play Tennis Week, National Swim for 
Health Week and National Bow Tie Week, as well as 
Flag Day, Fathers’ Day and probably numerous other 
days. What ever happened to that idea for a Let-us- 
alone Week? 


+ 


HE general pattern of economic activity that cur- 

rently prevails — and is likely to continue for the 
remainder of this year and well into 1955 — is of 
strong, sustaining forces, rather than a preponderance 
of either expansionary or contracting factors, accord- 
ing to Martin R. Gainsbrugh, chief economist of the 
National Industrial Conference Board. 
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vl M. GIRDLER, chairman of Republic Steel Corp., 
predicts the nation’s business level will start a 
slow upward climb this fall which may make 1954 
one of the five most prosperous years this country 
has experienced. 


A 


ARRY S. TRUMAN still believes in spending your 
way to prosperity. He says: ‘Experience shows 

that the best way to balance the Federal budget is to 
have full employment and full production.’’ He thinks 
the administration should spend $3,000,000,000 
more and cut $4,500,000,000 from personal income 
taxes, which would give a $10,000,000,000 deficit. 

What ever happened to the old virtue of thrift? 


a 
ERBERT HOOVER has proposed the addition of 


a new Beatitude: ‘Blessed are the young, for 
they shall inherit the national debt."’ 


A 


N spite of the iron and steel industry's operating 
rate, overall earnings are not so bad. In fact, 
several companies actually showed improved earn- 
ings for the first quarter. The earning record has 
served to strengthen the bargaining position of the 
United Steel Workers in the current contract talks. 


a 


friend of ours claims that a citizen is a man who 
wants better roads, better schools, better public 
office holders and lower taxes. 


A 


(ae paps Steel Co.’s Johnstown plant estab- 

lished a fine safety record by a 123-day period 
of accident-free operation, beginning last January 
2. A total of 8,241,906 man-hours were worked 
without a disabling injury before a minor thumb 
injury brought the string to an end on May 5. 


a 


N the old days, maybe it was the switching facilities 
that kept children on the right track. 


* 


OTAL employment in the iron and steel industry 

for the first quarter of 1954 is estimated at 633,800, 
with a payroll of $737,969,000. In April, wage earn- 
ers worked an average of 35.8 hours a week at an 
average rate of $2.296 per hour. Inclusion of pension, 
social security and insurance costs raises this figure 
to $2.469 per hour. 

_ 


E don’t know about you people but we are 

completely fed up with the Army-McCarthy 
feud on television, radio, newspapers and magazines. 
It seems fantastic that this wrangle should receive 
such attention or that it should be aired in public at 
all. Our friends abroad will think either that it is 
important or that our sense of values is bad to treat 
it as if it were important. Let's put it into closed 
sessions and give it minimum news coverage. That 
will act better than anything else to shorten the 
hearings. 


aw 


HE First Iron Works Restoration at Sangus, Mass., 
will be dedicated on September 17, marking 
completion of the six-year project. 
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When you need instrument 
service eee 


<ver have a tire blow out while you’re travel- 

ing late at night? If it happens near a service 
station, you’re lucky. But if it’s on a lonely 
road far from town, you’ve got trouble. 


When it comes to service on instruments, you 
don’t need to take chances on being lucky. 
Because when you have Honeywell instru- 
ments, you’ve always got the comfortable feel- 
ing that service is close at hand . . . whenever 
and wherever you want it . . . from the world’s 
biggest instrument service organization. 


Over 110 Service Centers 


No matter where you may be, there’s a 
Honeywell service man near you. Offices are 
located in more than 110 cities of the United 
States and Canada, near every large produc- 
tion center. 


When you run into trouble, just telephone or 
wire the nearest of these offices. You’ll get a 
service specialist promptly . . . often within a 
few hours. This quick attention to your needs 
protects your production schedules, and pre- 
vents delays that can cause costly stoppages. 


Trained Personnel 


Honeywell service men are thoroughly trained 
for their important responsibilities. In the 
Honeywell factories, hand-picked men learn 
both the theory and practice of instrument 
maintenance. Then they serve an apprentice- 
ship in the field offices, to gain further first- 
hand experience. You can be sure that the 
Honeywell man who calls at your plant is a 
qualified specialist, well versed in the prac- 
tical art of keeping good instruments in the 
best condition. 


Periodic Service 


But why wait for emergencies—when you can 
prevent them with periodic service. Under a 
simple contract, a Honeywell man will visit 
your plant at regular intervals to inspect, 
clean and adjust your instruments and con- 
trols. The plan is economical, and can save 
you hours of production time. Our nearby 
branch office will be glad to give full details on 
Honeywell Periodic Service. 
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Molten steel 


temperatures at 


Fairless Works 


measured this 





Signal lights and horn conveniently located near the furnace 
guide the operator during measurement . . . eliminate need 
for several trips across department to read recorder. 
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ElectroniK instrument on open hearth control panel at 
Fairless Works records bath temperatures, when the opera- 5 
tor inserts an immersion thermocouple into the molten steel. =Z 


accurate, convenient way 


T THE Fairless Works of United States Steel .. . 3 the thermocouple is at safe immersion temperature 
A as in many other leading steel mills . . . open (steady orange light). 
hearth operators find the ElectroniK bath tempera- 4 true metal temperature is recorded (red light and 
ture system an ideal way to chart the progress of horn). 


furnace heats. y : ’ s ‘ 
This last signalling feature permits substantial sav- 


Utilizing the accuracy of platinum immersion thermo- ings in thermocouple cost. The operator leaves the 
couples, this system embodies automatic signalling couple in the molten steel only long enough to get an 
features that make the job of measurement simpler accurate measurement. Shortening the time in the 
than ever before. The operator is guided by signal bath means that thermocouples last longer. 

lights and a horn located near the furnace . . . doesn’t 

need to depend on shouts or arm signals from an Your nearby Honeywell sales engineer will be glad to 
assistant at the control panel. These lights let the discuss the application of this instrument to your own 
operator know when: open hearths or electric furnaces. Call him today .. . 


: he’s as near as your phone 
1 the thermocouple is correctly connected and the y E ™ 


recorder is standardized (green light). MINNEAPOLIS-HONEYWELL REGULATOR Co., 
2 the thermocouple is preheating at the wicket hole Industrial Division, Wayne and Windrim Avenues, 
(flashing orange light). Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for instrumentation Data Sheet No. 6.4-8a. 
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ALLIS-CHALMERS 


Type 260 DC 
CONTACTOR 43, 


fag 


HANDLES REPEATED 
OVERLOADS WITH EASE 


Extra overload capacity . . . extra durability and 
reliability have been built into this heavy duty con- 
tactor — to make your roughest dc drive a smooth 
running, precision operation . . . to assure maximum 
production and quality with a minimum of outage 
time and maintenance. Principal component on the 
Allis-Chalmers constant potential panel, the Type 
260 de contactor is a rugged unit engineered to 
withstand punishing current surges inherent in steel 
mill auxiliary drive operation. 


@ Magnet coil designed for con- 


theres Way / 


@® Quick quenching minimizes 
contact burning — Arc centering 
blowout uses thermal convection and 
magnetic action to stretch, cool and 
extinguish arc. Rapid circuit inter- 
ruption minimizes burning and pit- 
ting of contacts. 

@ All current-carrying parts sil- 
ver to silver — Main contacts are 
high density forged copper, plated 
with silver for dependability and ex- 
tended life. Auxiliary contacts are 
solid silver . . . need no dressing. 


tinuous duty at 110% of rating 
— Coil layer wound with insulation 
between layers . . . vacuum impreg- 
nated to resist moisture and abuse. 
Operates contactor at less than 80% 
of rated voltage when hot. Holds at 
20% of normal voltage. 

@ Other features. Rolling contact 
action. Arc handled on tips, current 
on clean heels . . . no destructive 
scuffing. Design simplicity elimi- 
nates troublesome linkages, arms 
and pivots. Lifetime Oilite shaft 
bearings need no lubrication. 4.4326 


Severe Duty 
IS NORMAL DUTY 


SIMPLIFIED 
ROUTINE 
INSPECTION 


Keeping the Type 260 contactor 
in top operating condition is 
merely a matter of preventive 
maintenance through routine in- 
spection. All components are 
readily accessible. Arc chute lifts 
off to expose contacts which 
may be removed by loosening 
one bolt. Auxiliary contacts are 
mounted on contactor frame in 
full view. Operating coil is held 
by a single bolt. 





FI 


SE 


For complete information, call your nearby Allis-Chalmers rep- 
resentative or write Allis-Chalmers, Milwaukee 1, Wisconsin, 


ALLIS-CHALMERS 
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FURNACES....preferred all over the world 


Its many outstanding features have made 
Lectromelt the favored furnace in 35 nations 
for melting, smelting, refining or reduction. 


e Power supply and power regulation are en- 
gineered specifically for each installation. 

e Lectromelt provides more precise control 
of temperature and analysis. 

e Top charging saves on labor, power, fur- 
nace lining and electrodes. 


Manufactured in . . . ENGLAND: Birlec, Ltd., Birmingham 
Paris... BELGIUM: S. A. Belge Stein et Roubaix, Bressoux-Liege...SPAIN: General Electrica TWENTY FIVE 
ITALY: Forni Stein, Genoa. JAPAN: Daido Steel Co., Ltd., Nagoya 


e Roof lift and swing mechanism is separately 
mounted. 


e Lectromelt furnaces have a reduced inertia 
electrode mechanism. 


e Tilt mechanism is side mounted. 
e Each furnace is floor assembled in our 
factory for assured mechanical operation. 


Pittsburgh Lectromelt Furnace Corporation, 
310 32nd Street, Pittsburgh 30, Pa. 


. .. FRANCE: Stein et Roubaix, 


POUNDS 


MOORE RAPID 


WHEN YOU MELT... 


ONE HUNDRED FIFTY 
TONS CAPACITY 
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TEMPERATURE STRESSES IN IRON WORK ROLLS 


By CHARLES F. PECK, JR. 


Assistant Professor, 


JUAN M. BONETTI 


Former Pre-Doctoral Fellow 


....@ thorough study on 


and 


FREDERIC T. MAVIS 
Professor 
Department of Civil Engineering 


Carnegie Institute of Technology 
Pittsburgh, Pa. 


the factors 


which cause roll failure should result in 


fewer such failures in the future.... 


A “SIMPLE” failures of iron work rolls can probably 
be traced to such “simple” causes as inadequate mate- 
rials, careless workmanship, inexpert operation, over- 
loading, or localized overheating; but failures that 
puzzle makers and users of iron work rolls are seldom 
simple failures. 

Behind a perpendicular break in the main body of 
the roll may have been an overload and behind an angu- 
lar break, an overstress combined of transverse load 
and torque. Behind a break in the neck fillet at the end 
of a roll may have been high shear and torque. But who 
can be sure how much these primary symptoms of 
breakdown may have been complicated by nonuniform- 
ity of acceptable commercial materials, workmanship, 
and operating temperatures? 

Behind larger spalls — and behind splits in the main 
body of the roll — may have been primarily high tem- 
perature gradients. Again, who can be sure that “‘cob- 
bles,” cold steel, impact loads, inadequacy or fatigue of 
materials or workers, or something else may not have 
obscured the simple link between cause and effect? 

In July, 1952, Carnegie Institute of Technology, with 
equal co-sponsorship of the Association of Iron and Steel 
Engineers and the Roll Manufacturers Institute, under- 
took a fundamental study of causes of failures of iron 
work rolls limited to the following types: 

1. Breaks in the main body of the roll, both perpen- 

dicular and angular. 

2. Breaks in the neck fillet at end of roll. 

3. Large spalls. 

4. Splits in the main body of the roll. 

After reviewing a literature survey that had been 
made by the sponsors, and after studying available data 
on mill operations, the authors undertook a systematic 
analysis of temperature stresses in iron work rolls during 
the rolling of hot strip in a typical stand. For a given 
roll, the temperature of the hot sheet, temperature of 
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coolant, speed of rolling, and the heat-equivalent of 
work done by the rolls are the main independent vari- 
ables of and the temperature at points in 
certain patterns at any time or phase angle in the 
rolling cycle are the main dependent variables of “‘ef- 
fect.” The problem is not simple, because it combines 
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unsteady mechanical and heat-energy transfer within 
the region of an iron cylinder — a problem for which 
the authors did not even seek a general algebraic solu- 
tion in theory of functions. Yet the problem was solved 
by the 
calculus of finite differences. A general graphical solu- 
tion which can be applied judiciously to estimate tem- 
perature stresses under wide ranges of roll size and 


in this investigation by numerical methods 


operation is presented here. This paper summarizes 
that part of the first year’s work which deals with the 
analysis of temperature stresses in iron work rolls. To 
keep the discussion as simple as possible the analysis is 
linked to the example in The Modern Strip Mill, (p 76, 
Association of Iron and Steel Engineers, Pittsburgh, 
Pa., 1941) which is a composite of many mills. 

The concept and general plan of attacking the dynam- 
ic problem of analyzing stresses in iron work rolls was 
presented by Dr. F. T. 
study was supervised under his administrative direction 
by Dr. Charles F. Peck, Jr. Juan M. Bonetti carried to 
completion the numerical calculations which had been 
started by Aristhitis C. Charnas, graduate student in 
civil engineering. Dr. Elio D’Appolonia and Dr. T. E. 
Stelson of the civil engineering department’s major 


Mavis, and subsequently the 


staff were helpful as consultants and constructive critics 
during the investigation. 

Special thanks are due to I. E. Madsen of the Asso- 
ciation of Iron and Steel Engineers and to J. J. Mar- 
salka of the Roll Manufacturers Institute who, with the 
members of the joint committee of the Roll Manufac- 
turers Institute and the Association of Iron and Steel 
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Engineers supported the study directly and through 
their liaison with roll manufacturers and steel produc- 
ers. 

The problem was subdivided into two parts: 

1. To find the temperature at any two or more points 
in the roll and at any instant of time. 

2. To find the radial and circumferential components 
of normal stress and the intensity of shearing 
stress on corresponding surfaces due to unequal 
temperatures. 





Figure 1 — The roll was divided into 36 sections for some 
temperature studies. 


Look at Figure 1. Imagine that each roll in contact 
with the hot sheet is subdivided into 36 equal sectors 
(of 10 degrees each) and into many thin, concentric 
layers (of thickness AX each). To keep track of posi- 
tion relative to the starting point of contact, think of 
complete revolutions first (from 0 to n); sectors next 
(from 1 to 36); and layers last (from 1 at the surface to 
m...inward). At the outset (the 0-th revolution) 
sectors 1 to 5 are assumed to be in contact with the 


Figure 2— Chart shows variation in temperature at a 
point on the surface of the roll. 
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hot sheet for an instant and the relative temperatures 
in the surface layer of these three sectors are as shown 
in Figure 2 and in Table I: 


TASLE | 


Relative 
temperature* 


11 
176 
880 
225 

20 

0 


Revolution Sector 


0 


ouhRwnrn 


*These are arbitrary relative figures that can be translated into 
degrees F by applying model scale factors as shown later in this 
paper. 


As the cylinder revolves, the surface layers of new 
segments come in contact momentarily with the hot 
sheet so that heat is transferred from sheet to cylinder 
. 5 . . 
during = of each revolution, and from cylinder to cool- 
J ) 


« 


— . . 
ant during - of each revolution. Consequently, the 
v0 


roll does not get as hot as one might expect for much 
the same reason that the feet of a tribal fire-dancer are 
not burned to a crisp — they are not in contact with the 
source of heat much of the time. Certainly the main 
body of a work roll becomes “hot” only after a long 
period of rolling; and the zone of “high temperature” 
in the work roll is but a thin collar near its surface. 

Since the thickness of this collar is “small” in pro- 
portion to the circumference of the roll, the heat-flow 
problem becomes essentially one-dimensional — like 
that of a rectangular bar alternately heated and cooled 
at one end. Accordingly, the heat conduction equation 
for a one-dimensional bar insulated in its sides 


K #T aT 


— (1) 
pC p OX? at 


where K = coefficient of thermal conductivity 
p=density of material 
(p=heat capacity at constant pressure 
may be used for the solution. 

Before going into detail on the solution of equation 
(1), the question arises — what effect does the heating 
of a thin collar or shell have on the roll? Imagine that 
instead of being a solid cast roll that it is a roll with a 
sleeve just the thickness of the heat-affected collar 
shrunk onto the main body. Figure 3a shows such a 
roll. As the collar of this roll is heated, it will expand 
and eventually come loose (Figure 3b). However, in the 
solid cast roll, this free expansion cannot take place. 
Figure 3c shows how the collar will be held to the 
main body of the roll by tensile stresses set up in the 
roll. These stresses will act on the shell in a manner 
similar, but in the opposite direction, to pressures in a 
cylindrical tank, causing a tangential or “hoop” com- 
pression instead of tension. The radial tensions are 
certainly a contributing factor in spalls. 

The secondary stresses which these radial and tan- 
gential stresses set up in the longitudinal direction may 


IRON AND STEEL ENGINEER, JUNE, 1954 























explain perpendicular breaks in the body of the roll 
breaks which mill men have long attributed to poor 
temperature distributions in the roll. 

Since the length of roll and width of strip are great 
in comparison to the thickness of the heated shell, 
there is a very low temperature gradient along the 
roll’s axis. At the point where the roll and the edge of 
the sheet come in contact, there will of course be a 
sharp gradient. However, studies made of broken rolls 
indicate that not many breaks occur at the edge of the 
strip. 


3a. Rort ano Rinc 





38. Expanoeo Rinc aFTer 





HEATING 
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Figure 3 — Sketches show effect of surface temperature on 
forces in roll. 


The low temperature gradient along the roll implies 
that thin dises of the roll may be isolated and treated 
as planes, and the general equation for temperature 
stresses in a plane may be used in the solution. 


ap 204 )§=— td =e (0°T , PT 
dX' @X%ay? ay! | Sx: oy” 
where @=stress function 

a= coefficient of linear expansion 

E = Modulus of Elasticity 

u= Poisson’s Ratio 

Equations (1) and (2) form the basis for analyzing 

temperature gradients and resulting stresses in the 
rolls. They are first translated into the language of 
finite differences and then solved numerically — step- 
wise. In this form (difference equations) it is possible 
to keep track of what is going on in the roll at all times 
and not get “lost” in the mathematics. 


SOLUTION OF TEMPERATURE PROBLEM 


The temperatures inside the rolls were determined by 
analyzing the temperatures in one of the sectors shown 
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in Figure (1) alternately heated and cooled in one end. 
The temperatures in this sector at any time will corre- 
spond with the temperature in the radial line in the 
roll that corresponds with the position of the sector. 

In Figure 1 examine one of the sectors. Imagine that 
instead of rotating smoothly that the roll moves as 
though actuated by a ratchet. Sector one will then be 
in the position of each sector shown in Figure 1 for 
one-thirty-sixth of a revolution and will move instantly 
from position to position, 

This sector is isolated and treated as a rectangular 
bar with heat applied on one end as shown in Figure 
1. The temperature along the length of this bar at any 
time will correspond to the radial temperature in the 
roll at that point. 

Figure 4 shows a representative bar at times t, and 
t. which differ by a small time-increment At. T,, To, 
T;...Ty are the temperatures in the bar at time t,; 
and T,’, T,’, T;’... Tw’ the temperatures at the same 
points at time ty. These temperatures are at points AX 
apart — where AX is the thickness of the concentric 
laminas in Figure 2. 
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Figure 4— Sketches show temperature distribution in an 
analogous bar set up to simulate temperature in roll. 


From “Heat Transfer,” by Max Jakob, John Wiley 
and Sons, Ine., N. Y., 1949, vol. 1, p 374, the finite 
difference form of equation (1) is: 


T3+T.+T; 


T, = - 2 ($) 
Cp AX? 
when ? . = $, +) 
K A 


or, the thickness of the laminas and the time-increment 
at which the roll is held in each position are balanced 
so that equation (4) is satisfied. Then, the temperature 
of any lamina at a time t, is equal to the average of the 
temperature of that lamina and the two adjacent 
laminas at time ty. 
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TABLE I! TABLE Ill 
Temperatures in Sector (36 Sector Solution — First Revolution) Temperatures in Sector (36 Sector Solution —- Second Revolution) 


Distance into roll in increments of AX Distance into roll in increments of AX 














At | — At 
Surface 1 a o_o. ©8982 8 3 BB Surface 1 2 =e Ss & F868 SS 
1 11 0 000000 0 0 0 | 37 11 4 Tee 2 FS 2B 
2 176 4 oo oe ee ee: ae 38 176 7 —_ 2 © ie ae ae oe 
3 880 60 7 = 2 2.8 & 8 39 880 63 ts » me ae an a ae 
4 225 314 200 0000000 0 40 FF 2 as Ss wera a ae 
5 20 186 111 7 0 0 0 0 0 0 0 41 20 199 118 15 10 10 9 7 § 3 1 
6 0 106 101 39 2 00000 0 42 0 109 108 48 12 10 9 7 5 3 1 
7 0 69 82 47 14 1 0 0 0 0 0 43 0 72 88 523109 7 5 3 (1 
8 0 50 66 48 21 5 0 0 0 0 0 44 083 72.6 049875 3 1 
9 0 3 5 4 2% 92000 0 45 0 42 6 53 33 18 100 7 5 3 1 
10 [Ta S&S Gmw 4 tess 46 04 £2 40H W27s3 (itt 
11 0 26 40 38 27 14 6 2 0 0 0 47 0 6 4H 23 8&8 
12 So 2Beaenaenmwte? % 8s 8 48 0 2% 404232231495 3 1 
13 Wasa aeaemw &€ 4t 6 S6 49 a Se ee oe ee oe ee 
14 0 17 27 30 25 17 10 5 2 0 0 50 0 199 3 6 32 244161063 «1 
15 a. FF Bia &S tt & 2 7 8 I 51 ia ££ © Fa ee oe oe 
16 SS HBeeaeawmwtwwH 6.3 % 6 52 HB BanaenmttTrwwu?3s if 
17 cc Rae awt Ff 38 Y (®@ 53 . = ff a wm we lm hUmrtlCU ACT 
18 Tt Bae wwmtTs#s t €Y| 54 .[.RBawunm wes 4 
19 0 10 17 20 20 17 122 8 4 2 =O 55 T Ramen mwtwytwwes és 2 
20 0 nm wwwmwess& fit 56 0 11 #=19 24 24 22 17 12 8 5 3 
21 0 a ee a mae oe oe oe 57 0 10 18 22 2 21 17 12 #8 § 3 
22 0 SH wWWWweem eb és CY 58 0 [Tamm we & s&s 
23 0 |, oaup Pw = & 8 8 1 59 0 9 6221 @ 62 8 § 3 
| 24 0 ’ BHwWwWeR Sess tT 60 0 8 15 19 20 19 16 12 8 5 3 
25 0 cu wWwwewW 8 & sti 61 0 8 14 18 19 18 16 12 8 5 3 
26 0 6 WS wMWBH Bb O§ Os CUT CY 62 0 7 13 17 1 «18«16s«12é«68stCUdslCD 
27 0 5 923WBt 8 & 83 i! 63 0 |’ wauwew@wewww es 
28 0 5 971 32h 8&8 & Ss tiS*t 64 0 SRB HWWTwwem Ss & SOS 
| 29 0 5 [Tw wWwwwmee Fs i 65 0 6 11 15 16 1615 12 8 5 3 
30 0 5 TR awh west a 66 0 ee ee ee ee ee i) ee es 
31 0 4 Swit wweses63 1 67 0 6 10 14 15 1§ 1411 8 5 3 
32 0 4 ruarRrTtT wees 1 68 0 5 10 13 15 15 13 11 8 5 3 
33 0 4 Tae vRrwmw &@ 8 3 1 69 0 5 9131441131 8 5 3 
34 0 4 78 OW we 8 §&§ Sst 70 0 5 $WmWawWwwWwH 8 st SS 
35 0 4 7 9 0OWW8&S8ft 71 0 5 Su www te S&S SCS 
36 0 4 7, wpmew ws = & 2 7 72 0 5 sn sd ds Ht 8 § 3 
Tables IL and LL show part of the work to solve the surface is heated to a temperature of 11 F above 
Equation 3. The temperatures shown in Figure 1 and 1 
Tables IL and III are relative to that of the cooling 70 F. When the roll rotates through —. of a revolution, 
water (assumed to be 70 F). 36 
As the sheet approaches the roll, the increment on the surface increment goes to 176 F above 70 F (as- 
Figure 5— Temperature distribution on a radial line is Figure 6 — Temperature distribution on a radial line is 
shown just before contact with sheet. Numbers on shown just after contact with sheet. Numbers on 
curves denote distance into roll in increments of AX. curves denote distance into roll in increments of AX. 
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signed value) while the temperature of the next incre- 


11+-0+0 
t =4F. In like man- 


ment inward has increased 


1 , 
ner as the roll moves through another — of a revolution, 
30 


the surface has a temperature of 880 F (assigned), the 


7 . 1764+4+0 . : 
next increment is — = r =60 F and the next incre- 
4+0+0 ' ’ to 
ment 3 =1 F, all above or relative to 70 F. The 


tabulation of temperatures for two revolutions is shown 
in Tables Il and IIL. This solution was carried out for 
many revolutions. A nine sector solution is shown in 
Figure 5. Figure 5 shows the temperatures at 20 points 
AX apart along a radial line just before the surface 
comes in contact with the sheet on any revolution with 
continuous rolling, that is, with no elapse of time be- 
tween two consecutive sheets. Similarly, Figure 6 shows 
the temperatures just after contact with the sheet. The 
temperatures on seven other equally spaced radii are 
included in Figures 12-18. These nine figures show the 
model temperatures at the center of nine equally spaced 
sectors located as shown in the upper left hand corner 
of these figures. This nine-sector solution gives sufficient 
accuracy except at points near the roll surface where 
the 36-sector solution is required. 
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Figure 7 — Curves show amount of heat absorbed by the 
roll. 


These curves are based on the surface temperatures 
shown in Table 1. However, the curves are not limited 
to any particular roll — they can be adjusted to any 
one of the finishing stands. 

To date, few measurements have been made of the 
surface temperatures of rolls. The temperature of the 
sheet between any two stands in a mill appears to be 
well known and the heat loss by the sheet in passing 
through each stand is easily computed. According to 
W. Trinks, “Roll Pass Design,” Penton Publishing Co., 
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Cleveland, Ohio, 1933, vol 1, p 51, nearly all of this 
heat is transferred into the rolls during the contact 
between the sheet and the roll. Therefore the tempera- 
tures in the roll may be adjusted so that the heat 
gained by the roll is equivalent to the heat loss from 
the sheet (plus the heat-equivalent of the power sup- 
plied at the roll necks). 

Figure 7 shows how these adjustments are made for 
a particular roll. Stand 5 of the mill in Table XVIII of 
“The Modern Strip Mill” is used here. The example is 
worked at the 25th revolution which represents the 
passage of a ten foot slab. From Figure 5 and Figure 6 
the temperature distribution along the radial lines just 
before and just after contact are plotted. The ordinate 
scale on the left is used in plotting the curves. The 
abscissa-seale is determined, as shown on the figure, 
from the physical properties dimensions and speed of 
rotation of the roll. 
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Figure 8 — Isotherms show temperature after passage of a 
10-ft slab. 


The area between the two curves of Figure 7 is a 

measure of the heat taken in by one square inch of end 
area of the sector in passing over the sheet. The prod- 
uct of this area, multiplied by the specific weight, 
specific heat and circumference of the roll, is the heat 
transferred into a one-inch width of roll during one 
revolution. For the analytical model of Stand 5 this is 
65 Btu per in. The heat supplied by sheet and motors 
on the prototype mill is 97.3 Btu per in. Therefore, each 
temperature on the analytical model, shown in Figures 
5 and 6, and in Figures 12-18, must be multiplied by 
97.3 , 
65 =1.50 to conform to the prototype-temperature. 
The ordinate-seale on the right of Figure 7 shows 
prototype-temperatures on the two radii of Figures 5 
and 6. 

Figure 8 shows the lines of equal temperature- 
increase which are plotted using the radial temperature 
distributions. Diagrams similar to Figure 8 for the other 
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Figure 9 — Similarity between rolled shell of roll and plate 
is shown by these sketches. 

five finishing stands are shown in Figures 19 through 23. 

From these diagrams the temperature at any point 

inside of the rolls may be readily found. 


SOLUTION OF THE TEMPERATURE STRESS PROBLEM 


Equation 2 is the general differential equation for 
use in solving for the temperature stresses in solid 
bodies. To use this equation, the temperature gradients 
must be expressed as a continuous function. For the 
particular problem of the roll, where we have the 
temperatures at selected points, it is impracticable to 
express these temperatures in equations. However, a 
method was developed which will solve for the stresses 
directly from the temperatures in the roll. 

Figure 7 shows that the heated portion of the roll is 
a thin shell. (For the 27-in. roll studied, the heated 
zone is only about one-inch). The temperature gradient 
along the roll is low since the sheet has nearly uniform 
temperature throughout its width. Therefore the stress 
problem may be solved by taking this thin shell as a 
rectangular plate instead of as a circular ring without 
introducing much error. 

Figure 9 shows how the shell is approximated by a 
plate. The outside shell is “unrolled,” and the action of 
the remainder of the roll body is simulated by fixed 
supports. The ends of the plate are allowed to expand 
toward the free surface of the plate as would occur at 
the junction of the two ends when the plate is “rolled” 
around the body. 

Figure 10 illustrates how to solve for the stresses in 
this problem. First consider a portion of the plate as a 
solid body with isotherms drawn corresponding to those 
in Figure 8. Next, divide the plate into squares and 
determine from the isotherms the average temperature 
of each square (Figure 10b). Now cut apart the squares 
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Figure 10 — Sketches show how forces, due to temperature 
differences, are set up in the idealized problem. 


. Each square will expand because of the temperature 
increases. Try to fit them together but they will not fit 
unless forces are first applied to return the squares to 
their original shapes (Figure 10d). Apply these forces 
and fit the plate together. There will be a resulting 
unbalance on the faces because the restoring forces are 


Figure 11 — Sketches show stresses due to temperature in 
the roll. See Figure 8 for the portion of the roll studied. 
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Figure 12 — Temperature distribution on a radial line is 
shown for the roll position shown in the sketch. 


not necessarily equal and opposite. The plate must 
then deform until these forces are “relaxed” to zero on 
every face. This will change the stresses in the plate 
from those which exist when the squares are fitted 
together by an amount equal to the stresses caused by 
forces equal and opposite to the unbalanced forces in 
Figure 10e. 

The problem may now be solved stepwise: 

1. Divide the plate into a grid. 

2. Determine the average temperature increase for 

each square in the grid. 

3. Determine the stresses necessary to keep the 
Figure 14— Temperature distribution on a radial line is 
shown for the roll position shown in the sketch. 
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Figure 13 — Temperature distribution on a radial line is 
shown for the roll position shown in the sketch. 


square from expanding under this temperature 
increase. 

4. Determine the unbalanced stress on each interface 
when the squares are assembled. 

5. Apply external forces equal and opposite to the 
unbalanced stresses on each interface of a similar 
plate and determine the resulting stresses. 

6. Combine the results of steps four and six to deter- 
mine the final stresses. 
Step five is most readily accomplished by replacing 
the plate with a lattice analog. The mechanics of the 
lattice analog has been published and is not included 


Figure 15 — Temperature distribution on a radial line is 
shown for the roll position shown in the sketch. 
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Figure 16 — Temperature distribution on a radial line is 
shown for the roll position shown in the sketch. 


in this report. See “A Lattice Analogy for the Solution 
of Stress Problems,” by D. McHenry, Journal of the 
Institution of Civil Engineers, No. 2 Dee. P. 43, pp 
59-82. However, the solutions of the lattice for a series 
of “unit” unbalanced forces acting separately are given 
in Appendix C, These solutions make it possible to 
obtain the stresses caused by any unbalanced force 
system without solving the lattice. The method for use 
of these solutions is also shown in the appendix. 
Figure 11 shows the stress distribution in the portion 
of the roll in Stand 5 indicated on Figure 8. These 


Figure 18 — Temperature distribution on a radial line is 
shown for the roll position shown in the sketch. 
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Figure 17 — Temperature distribution on a radial line is 
shown for the roll position shown in the sketch. 


stresses were determined using the method outlined 
above. 


SUMMARY 


This report has presented a numerical method for 
calculating temperature stresses in iron work rolls 


Figure 19— Isotherms show temperature after passage 
of a 10-ft slab through stand No. 6. 
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Figure 20 — Isotherms show temperature after passage of 
a 10-ft slab through stand No. 7. 


during rolling. The results obtained for the example 
mill are shown in Figure 11. The temperature distribu- 
tion in the roll is shown in Figure 8. The maximum 
temperature gradient in the roll is 12,000 F per in. 
The maximum resulting direct stresses are about 6000 
psi tension radially, and 70,000 psi compression tan- 


Figure 22 — Isotherms show temperature after passage of 
a 10-ft slab through stand No. 9. 
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Figure 21 — Isotherms show temperature after passage of 
a 10-ft slab through stand No. 8. 


gentially. The maximum shear on tangential and radial 
planes is about 4000 psi. 

The computed temperatures for the hypothetical mill 
compare favorably with the few observations that the 
authors have made on rolls in service. The method of 
computation is sound, and computed temperatures are 


Figure 23 — Isotherms show temperature after passage of 
a 10-ft slab through stand No. 10. 
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probably as reliable as temperatures measured with 
instruments presently available. 

The analysis based on the computed temperature 
distribution shows stresses which play an important 
part in the explanation of spall failures. Cast iron is 
weak in tension. If the passage of one slab through the 
mill creates tension stresses of the order of magnitude 
of 6000 psi, the addition of a small tension stress from 
some other cause could result in a spall or broken roll. 

Although temperature is one of the main contributing 
factors in the roll failure, it is not the only important 
factor. What about residual stresses in the rolls? ... 
Roll Pressures? .. . “Cobbles’’? . .. Cold Steel? .. . The 
answer to these questions will come after further 
research. 


APPENDIX 


LATTICE ANALOGY FOR SOLUTION OF 
TEMPERATURE STRESSES 


The lattice analogy was used for the relaxation of 
the interacting forces (see Figure 9). In this analog the 
solid body is replaced by a network of bars. The areas 
of bars are so proportioned that a force or system of 
forces of given magnitude will cause the same deforma- 
tion in the lattice as in the solid body. Therefore the 
bar stresses, which may be found by any of the common 
methods of analyzing statically indeterminate strue- 
tures, are a measure of the stresses in the solid body. 
Figures 24 through 28 show the bar stresses resulting 
from forces of 2 units placed at the vertical and hori- 
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J.J. Marsalka: The thermal gradient data on hot 
strip mill work rolls as presented by Dr. Peck is, we 
believe, a fresh and invigorating approach to this diffi- 
cult problem of work roll dynamics. After the second 
year’s program has been completed, as Dr. Peck has 
intimated, it is hoped to present a composite stress 
picture as applied to hot strip mill work rolls subjected 
to: (1) temperature gradient stresses, (2) residual roll 
stresses, and (3) rolling pressure stresses. 
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zontal directions at each joint. These influence ordi- 
nates makes the determination of the bar stresses for 
any system of loading a matter of simple arithmetic. 

Figure 29 illustrates the procedure used in solving 
for the stresses due to the temperature gradients shown 
in Figure 8. Top of Figure 29 shows the temperatures 
at each joint in the lattice. These values are underlined. 
The resulting stresses computed from the average tem- 
perature in each bar, are also shown. Horizontal and 
vertical components are given for the stresses in the 
diagonals. 

Middle of Figure 29 shows the unbalanced force at 
each joint in 100-Ib units, and the stresses set up in the 
lattice by this force system. The influence ordinates 
shown in Figures 24-28 were used to compute the 
stresses. As an illustration, look at the upper left chord 
member in the center of Figure 29 where the bar stress 
is 8120. This stress is obtained as follows: 


8120 x2 
72 (0.1191) +544 (0.0257) +824 (+-0.0583) 
100 +704 (+0.0302)+ 664 (+ 0.0042) +584 (0.0045) 
+ 252 (- 0.0060) 160 (-_ 0.1887) 490 . 0.0469) 
700 (+-0.0761)—700 (+-0.0403)-630 ( +-0.0160) 
560 (+0.0066)- 240 (+-0.0044) +170 (+ 0.8681) 
+40 (+0.3989)+ 40 (--0.1922)+ 30 (— 0.0982) 
+30 (0.0430) +170 (+0.0670)+ 40 (+ 0.1457) 
+40 (—0.1189)+ 30 (—0.0733)+ 40 (0.0335) 


Bottom of Figure 29 shows the final stresses in the 
bars. These stresses are a combination of the initial 
stresses in top and the stresses in the center of Figure 
29. 


All in all, this is an ambitious program. Yet, should 
the data developed lend itself to the solution of any 
of the hot strip mill work roll failures experienced, it is 
worth the energy and effort being expended. 


Prof. Victor Paschkis: If I understand correctly, 
the circumferential heat flow was disregarded in com- 
puting temperatures. | wonder if this is permissible. 
The circumferential heat flow may well be more signifi- 
cant than the radial penetration of heat into the roll. 
The circumferential roll will cause a pre-heating effect 
on the incoming part of the roll which contributes to 
the build-up of temperature in the contact area. 


Dr. Charles F. Peck: That is correct. Figure 8 
shows that only a shell of one-half inch thickness has 
been increased in temperature by 90 F or more. If more 
isotherms had been plotted, say down to 10 F tempera- 
ture increase, the shell would have been only about 
1% in. thick whereas the circumference of the roll 
studied is about 85 in. It takes many seconds for the 
heat to penetrate the 14%-in. shell. Therefore the for- 
ward movement of the heat wave during the fraction 
of a second any point is in contact with the surface 
will be very small. 


Member: There is one thing that I would like to 
question a little bit, and that is the type of roll that 
was being analyzed. 

The other thing we are interested in is the relation- 
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ship of temperature to roll failure. Has any attempt 
been made to determine the critical temperature, or 
the temperature that is considered critical in regard to 
roll failure in general. 

Mr. Moses reported some observation in the past on 
the effect of cooling water on the roll, and roll surface, 
and on the method by which water is introduced on the 
roll to cool the roll. 

Have any further observations been made along these 
lines. For example, Mr. Moses observed in his previous 
paper that if the cooling water was applied only on the 
exit end of the mill, avoiding water on the entry side, 
he found that it improved the roll conditions consid- 
erably. 


Dr. Charles F. Peck: In answer to the first ques- 
tion, the type of roll being studied the general solu- 
tion is good for any roll whether it be steel or iron. We 
investigated a chilled iron roll, and we used the con- 
stants (K and C) for chilled iron. 

In answer to the second question, what is the critical 
temperature. We are planning in this next year to get 
actual readings of surface temperatures on rolls. These, 
of course, can be put back into our general expressions 
to give a better indication than our assumed surface 
condition as to what is going on in the roll. From this 
we can determine if a different surface condition (appli- 
cation of cooling water) would result in lower stresses. 
Perhaps as Mr. Moses suggests it is better to cool only 
one side of the roll. We hope to get some of the answers 
out of this work. 


Louis Moses: ‘The AISE has undertaken a study 
of hot strip mill work-rolls to determine the cause of 
those unaccountable failures which cannot be ascribed 
to mill conditions or to known causes otherwise. The 
Committee assigned to this task is composed of repre- 
sentatives of the steel companies and the roll makers 
with I. E. Madsen acting directly for the Association. 
Dr. Peck has been entrusted by the committee to con- 
duct the technical phases of the study wherein he will 
investigate the influence of temperature gradients on 
the induced stress distribution in rolls. He will also 
study the effects of different structural factors which 
may arise during roll usage and will recount his observa- 
tions on damaged rolls, ete. 

Entering whole-heartedly into his assignment Dr. 
Peck has been inspired to devise the splendid tool he 
has just described which is wholly original in concept 
and application. His paper marks an important step 
in providing us with a better understanding of how 
complex stresses are created by temperature variations 
and shock up to the point of causing failures. 

He is careful to tell us that the stated derived values 
of temperature distribution are not based upon temper- 
atures which are presently known to prevail on roll 
surfaces. Rather, he provides a method whereby the 
stresses generated on a roll’s surface or within the roll 
body can be computed from any set of known temper- 
atures. 

The difficulties of determining the surface-tempera- 
ture changes which a roll undergoes is perhaps best 
illustrated by noting that throughout the whole experi- 
ence of our industry, there is an almost complete dearth 
of data. Because of this lack, and particularly applying 
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to four-high hot strip mill work-roll practice, certain 
methods are being currently developed to determine 
the desired surface-temperature readings. However, 
this matter is presently in a more or less experimental 
stage, with some of the findings rather startling and 
quite contrary to heretofore held conceptions. This 
precludes reporting at this time anything other than 
considerable progress being made to implement Dr. 
Peck’s findings. 

Despite the lack of specific information, it is truly 
remarkable to note the skills which mill operators and 
rollers display in regulating roll temperatures under the 
demands of huge tonnage production. The observed 
action and shape of the emerging strip at each stand 
is one of the criteria of roll temperature variation during 
the respective cycles of a roll’s installation, but this 
comes far short of explaining some of the breakage 
experienced nor does it spell out the causes of spallage. 

The cumulative experience with roll usage, grading 
and selection of roll material, mill techniques, etc., have 
greatly reduced roll damage when compared with the 
incidence of damage of say ten years ago. It is hoped 
that the efforts of this committee, plus the aid of 
Dr. Peck and his associates, will still further advance 
the efficiencies of our mills. 

Our several companies have unhesitatingly approved 
this research and provide every encouragement toward 
making the effort a success. 


Fred C. T. Daniels: I will take this opportunity to 
boost the stock of the members of the Roll Manufac- 
turers Institute, as we too were as much surprised as 
the roll users when we received the first yearly survey 
of the service failures of the 4-high hot strip mills, to 
find that the largest percentage of the failures were 
breaks through the middle of the bodies of the rolls. 
These failures were not generally reported to the roll 
makers as they were evidently considered caused by 
mill difficulties. 

The paper by Dr. Peck brings out the tremendous 
stresses caused by the rapid heat of the rolls in the 
mill, stresses up to 70,000 psi tensile. Such a stress is 
beyond any physical property that we can find in the 
rolls themselves, and there must be some compensating 
factor that permits the rolls to hold together. It is 
obvious any irregularities in the application of heat is 
most dangerous. 

I wish to correct Dr. Peck’s statement that the rolls 
that they examined were chilled iron. This term is 
applied to rolls with a “definite chill.” The rolls were 
actually of the “indefinite chill” type of a high alloy 
content. 


Dr. Charles F. Peck: Apparently Mr. Daniels 
misinterpreted the stresses shown in Fig. 11. The stress 
of 70,000 psi is compressive. The maximum tensile 
stress is 6000 psi. 


Wade Hoffman: I might say that the cooperation 
the plants have given us on this project has been very 
beneficial and I do not think that Dr. Peck has men- 
tioned that he has been going into the mills to get 
information. All the cooperation that has been given 
him or will be given him will be greatly appreciated 
by the committee. 
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USE OF PLASTIC, CASTABLE AND GUNNING 
MATERIALS IN SOARING PITS 


BY W. D. REES 


Superintendent Bar and Blooming Mill 


Lowellville Works 


Sharon Steel Corp. 


Lowellville, Ohio 


....plastics and castables are here to 


stay * ee 


A SOAKING pits are of primary concern to the bloom- 
ing mill operator, and their proper operation, including 
repairs and maintenance, presents many problems. One 
problem always present in one form or another is re- 
fractories. The extent to which refractories are used in 
soaking pits makes them rank in importance with the 
fuel used for heating ingots. 

Fired-shape refractories, used for many years in the 
construction of soaking pits and as a lining for pit 
covers, have been a source of constant trouble. While 
difficult of analysis, our particular analysis indicated 
that: 

1. The practice of cooling pits until the brickwork is 

dark red to black in color for certain grades of 

stainless steel results in excessive amount of spall- 
ing due to thermal shock. 

2. Mortar between joints in brickwork gradually 
deteriorates from thermal and mechanical shock 
which permits an excessive loss of heat. 

3. Joints in brickwork, as the result of mortar deter- 
ioration and spalling, are vulnerable to mechanical 
damage or abuse during the charging and draw- 
ing of ingots. 

4. Heat loss through joints in cover linings caused 
damage to different parts of the cover assembly 
which resulted in excessive repairs and main- 
tenance. 

5. Down-time or outage-time on pits off the line for 
repairs seemed excessive a majority of the time 
due to the location of the area requiring repairs, 
the extent of same, and the effect of heat, gas, and 
smoke on the bricklayvers. 

These findings indicated that to overcome or elimin- 
ate these conditions relative to fired-shape refractories, 
it was nesessary to: 
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1. Find a refractory material which would: 

a. Reduce spalling from thermal shock. 

b. Reduce excessive heat loss. 

c. Not be as prone as brick to mechanical damage 

or abuse. 

2. Find a practical and efficient method for perform- 
ing refractory repairs and maintenance in a much 
shorter time and with less labor than that required 
with brick. 

Therefore, when we learned that a plastic refractory 
material was being used experimentally we were very 
much interested since the claims of the manufacturer 
regarding its merits coincided with some of the afore- 
mentioned objectives which we felt a refractory mate- 
rial would have to meet for soaking pit application. 

However, before giving a detailed account of our ex- 
perience with plastic and other refractory materials, 
the writer believes that it would be well to briefly de- 
scribe the soaking pits at the Lowellville Works, Sharon 
Steel Corp. There are seven banks of pits or a total of 
twenty-nine holes. The breakdown on these is as fol- 
lows: 

1. Five banks, four holes per bank, arch two-way- 

producer gas-fired regenerative type pits. 

2. One bank, four holes per bank, two-way-producer 

gas-fired regenerative type pits. 

3. One bank, five holes per bank, one-way-oil-fired 
recuperative type pits. 

The dimensions of the pits and covers are as follows: 

1. First group: 

a. Pits: 

6 ft 0 in. wide inside dimension. 
10 ft 6 in. long inside dimension. 
9 ft 8 in. deep. 








b. Covers: 
11 ft 11 in. long. 
7 ft O in. wide. 
2. Second group: 
a. Pits: 
6 ft 0 in. wide inside dimension. 
16 ft 0 in. long inside dimension. 
9 ft Sin. deep 
b. Covers: 
17 ft 6 in long. 
7 ft O in. wide. 
3. Third group: 
a. Pits: 
6 ft 8 in. wide inside dimension. 
24 ft 6 in long inside dimension. 
12 ft 6 in. deep. 
bh. Covers: 
25 ft Lin. long. 
8 ft 4! in. wide. 


SOAKING PIT COVERS 


Initially plastic material was recommended as a lin- 
ing for soaking pit covers; and since brick linings had 
always been a source of trouble due to the excessive 
repairs and maintenance required on them, we did not 
hesitate to give this material a trial. In September, 
1950 we put our first slab-twpe cover, with a plastic 
material lining, into service on one of the third group 
of pits. 

Since this first trial we have gradually increased the 
number of slab-type pit covers in service which have 
either a plastic or castable material lining. At the pres- 
ent time, we have slab-type covers in service on all of 
our pits or a total of twenty-nine covers. Twenty-seven 
of these covers are lined with a plastic material and two 
are lined with a castable material. 

In the year 1951, we put twenty-one slab-type covers, 
having a plastic material lining, into service on our pits. 
Twenty of these replaced our sand seal casting-type 
covers with a brick lining, while one replaced the first 
cover of this type which we put into service in 1950. 

In the vear 1952, we put seven slab-type covers, six 
of which had a plastic lining and one a castable lining, 
into service on the pits. The installation of these covers 
made a total of twenty-eight slab-type covers in serv- 
ice. In addition, we took a sand seal casting-type cover 
and lined it with a plastic material which gave us a 
total of twenty-eight covers with a plastic lining and 
one with a castable lining. 

In 1958, we put two slab-type covers into service on 
our pits. One of these has a castable material lining and 
the other a plastic lining. The cover with the castable 
lining replaced the only remaining sand seal casting- 
type cover which was lined with a plastic material. 
Replacement here was not made due to failure of the 
lining but due to our desire to completely eliminate 
sand seal castings because of their cost and their high 
rate of replacement which was attributable to their 
oxidation as the result of flame impingement. 

Prior to this complete conversion to slab-type pit 
covers, our covers consisted of channels and beams 
bolted and riveted together, sand seal castings, and a 
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flat suspended brick lining. In contrast, our slab-type 
covers now in service are constructed from slabs rolled 
on our blooming mill, three in. I-beams, and a flat sus- 
pended plastic or castable lining which is supported and 
strengthened by anchor tile evenly spaced and sus- 
pended from the three-in. I-beams. These anchor tile 
are special shape super-duty firebrick. All slabs and 
beams are welded at joints with no bolts or rivets being 
used in the entire framework. 

A comparison between plastic and castable materials 
for cover linings on the basis of performance and length 
of service cannot be made at this time, since our two 
castable-lined covers have been in service for only a 
relatively short period. However, on the basis of time 
and labor required to install a lining, we prefer the cast- 
able material which is self evident from Table I. 


TABLE | 


Installation Data — Plastic and Castable Cover Linings 


Data Plastic material Castable material 
| 
Sq ft area 
inside cover 66 99 176 66 99 
Crew used to 
install . 6men 6men Q9men 3men 3men 
Actual time 
required 4 hr 6 hr 12 hr 2 hr 3 hr 
Sq ft per man hr 2.75 2.75 1.63 11.0 11.0 


Note: Time required for installations does not include preparation 
or clean-up time. 


Castable installations made with cement gun. 


A comparison between brick and plastic-lined covers 
on the basis of performance reveals the following: 

1. The average life of our brick linings was from six 
to nine months while in contrast we have twenty 
plastic lined covers which have been in service an 
average of two years. 

2. Repair and maintenance was a daily occurrence 

with brick linings whereas with plastic linings it 
has been appreciably reduced. 
With brick linings it was not unusual for the same 
area to be patched two or three times in a twenty- 
four hour period. In contrast our present method 
of patching all cover linings with a castable mate- 
rial shot through a cement gun has given us rea- 
sonably good performance and has been effective 
in reducing outage time on pits. 

Although the performance of these plastic lined slab- 
type covers has been highly satisfactory, we did en- 
counter some difficulties with them which should be 
mentioned at this time. In the first place, the covers 
for our third group of pits are 25 ft 1 in. long and 8 ft 
414 in. wide. The long span of these covers makes the 
lining more susceptible to damage from mechanical 
shock. It has been our experience that damage from 
mechanical shock to these particular linings is confined 
mainly to the front portion of the cover. We feel that 
the damage is localized in this area due to the following: 

1. The front end of the slab framework being pump- 
ed by ingots during charging and drawing of pits. 
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2. The front end of the slab framework being bump- 
ed by the coke box when dumping coke breeze 
during the making of bottoms. 

3. The swinging action of these covers during open- 
ing and closing caused by the limit stop switch 
cutting in and bringing the cover to an abrupt 
stop. 

In view of this experience with lining failure due to 
mechanical shock or abuse, we felt that all the strength 
and support possible should be provided the lining for 
a cover with this length span. Therefore, we developed 
by trial and error the following changes in the design 
of the slab framework: 

1. Extended side slabs, which run lengthwise, two in. 

below the slabs in the front and back ends of the 

framework. 

2. Welded a one-in. square billet around the inside 
perimeter of the slab framework two in. up from 
the bottom edge of the end slabs. 

It should be noted here that of the five covers in serv- 
ice on the third pit group, all of which have the afore- 
mentioned design changes in their slab framework, four 
of them have been in service for two years. The fifth 
cover has only been in service since April of this year 
and is the third one of its type to be put into service on 
this particular pit. However, it should be pointed out 
that the first two covers did not have the aforemen- 
tioned design changes incorporated in their slab frame- 
work. In addition, we were using the cover installations 
on this particular pit as a test to determine if a cover of 
this size and of this type was practical. 

Secondly, on a row of the first pit group, the covers 
for which are 11 ft 11 in. long and 7 ft 0 in. wide, we 
decided to incorporate a “peep hole” in the front center 
portion of the plastic material lining. The sharp angle 
of the “peep hole,” which was necessary in order that 
all ingots in the pit could be seen, created a definite 
weak spot in the cover lining. As a result, we experi- 
enced lining failure in this area due to mechanical and 
thermal shock. It has not been necessary to replace the 
complete lining of these covers, but when actual re- 
pairs were required we climinated the “peep hole.” 

Third, we found that plastic linings must be care- 
fully rammed particularly in the final stages. It is at 
this point that you have minimum clearance between 
the slab framework and the material that has been ram- 
med. Failure to get proper and careful ramming in this 
area of the cover lining results in excessive sloughing off 
of the lining after the cover has been in service a short 
time. 

Finally, we found that failure to properly “burn in” a 
new cover lining before steel is charged in the pit for 
normal heating resulted in excessive sloughing off of the 
lining around the perimeter of the cover. To overcome 
this, we resorted to the practice of leaving the cover 
raised off the pit coping and fired the pit with a low to 
moderate flame for at least eight hours before charging 
ingots. 


PIT COPINGS AND WALLS 


a. Copings—The satisfactory performance of plastic 
material linings in our slab-type pit covers made us will- 
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ing to experiment with it on a coping. Thus in October, 
1951, we installed our first plastic coping on a division 
wall between two of our first pit group. This coping 
was in service until June, 1953 at which time this par- 
ticular row of pits was torn down for a complete re- 
build. During this rebuild, plastic material copings were 
installed on all walls. 

Based on the performance of plastic material on this 
first coping, we decided to install plastic material cop- 
ings on all walls when pits were completely rebuilt. 
During the years of 1952 and 1953 respectively, we 
completely rebuilt three rows of the first pit group and 
the second pit group installing plastic material copings 
on all walls. In 1953 we also rebuilt one of the third pit 
groups, and installed plastic copings on all walls. The 
average installation time required on our plastic cop- 
ings has been eight to ten hours which is equivalent to 
1.5 to 2.0 cu ft per man hour. 

These copings are still in service and eliminating 
serious mechanical damage or abuse, we have no reason 
to believe that we will encounter failures. As compared 
with brick, these copings seem to withstand mechanical 
and thermal shock much better and have required very 
little repair and maintenance. However, it should be 
noted here that we have observed a slight erosion of 
these copings, but not in any sizable proportion so as to 
give us cause for concern. We believe that this condi- 
tion is caused by ingots rubbing against the coping 
during the charging and drawing of pits. 

b. Walls—Our favorable experience with plastic ma- 
terial applications in cover linings and copings made us 
feel that the potential was very good for extending 
this application to soaking pit walls. The second pit 
group was selected for this experimental application 
since the entire row was scheduled for a complete re- 
build. In January, 1953, we installed our first soaking 
pit wall of plastic material. 

Due to the moisture content of the plastic material, 
the vendor recommended that we provide horizontal 
and vertical vent holes in the wall. For the horizontal 
vent holes, we made some -in. rods, having a handle 
on one end and a sharp point on the other end, approxi- 
mately 18 in. long. For the vertical vent holes we made 
some *4 in. rods similar to the ones for the horizontal 
vent holes, but these were approximately 10 ft 6 in. 
long. All vent holes were staggered and were approxi- 
mately 18 in. apart. In addition, we made sure that the 
horizontal and vertical vent holes overlapped one an- 
other but never intersected. 

When the wall was completed, we started wood fires 
in the pits on each side for the purpose of drying any 
moisture in the wall. We kept the wood fires burning 
for a period of thirty-six hours after which we fired with 
natural gas to finish the drying out. Approximately 
four to six hours after the natural gas firing was started 
we discovered that a portion of the wall had fallen in. 
The location of this failure was in approximately the 
lower center part of the wall. After inspecting the wall 
at the point of failure, and noticing that the remainder 
was still in its original position, we decided that the 
area where failure had occurred was too large to permit 
saitsfactory repair and that the wall should be torn 
down and rebuilt. 
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It was agreed that during the second installation and 
drying out, we would proceed as follows: 

1. Provide more vent holes. 

2. Use 14- in. rods tapering down to 1 in. for vertical 

vent holes. 

3. Use Yo-in.rods tapering down to “x in. for hori- 
zontal vent holes. 

t. Take a longer period for wood firing. 

5. Complete the drying out with producer gas in- 
stead of natural gas. 

6. Make periodic observations of the vertical vent 
holes checking on moisture escape and the extent 
to which the wall was drying out. 

The installation time required for this wall was 
twelve hours which is equivalent to 1.5 cubic feet per 
manhour. This division wall is still in service and al- 
though both faces of it are rough in appearance due to 
small chunks being knocked off by ingots, it has not 
shown any signs of failure to date. 

In February, 19538, an outside wall of one of our first 
pit groups bulged, and it was evident that it would 
have to be torn down and completely rebuilt. We felt 
that this presented an excellent opportunity for us to 
install a castable material wall as well as establish a 
basis of comparison between plastic and castable ma- 
terials for this type of application. For this installation 
we used a cement mixer and a twenty man crew. The 
total installation time was two and one-half hours 
which is equivalent to 3.0 cubic feet per manhour. 

In April, 1953, we completely rebuilt an outside pit 
in our third group. We installed the outside wall and 
the front and back walls with castable material, while 
for the division wall we used brick and stone. In the 
front and back walls respectively, we blocked off areas 
$3 in. square and approximately 36 by 40 in. with 
wooden forms, prior to pouring the castable material, 
in order that we could ram plastic material around the 
thermocouple well and the burner port. The same 
method as was used in the installation of our first cast- 
able wall and a twenty-man crew were employed in the 
pouring of these three walls. The total installation time 
was five and one-half hours which is equivalent to 4.5 
cubic feet per manhour. 

In June, 1953, we scheduled a row of our first pit 
group for complete rebuild. Since our limited experience 
with castable walls had been satisfactory up to this 
point, and since we were interested in finding out how 
far we could go in using castable material in soaking 
pits, we decided to install all walls, bottoms, and arches 
of this row with a castable material. Having made this 
decision we set up the following plan for this installa- 
tion. 

|. Pre-fabricate all wooden forms required for the 

pouring of bottoms and walls. 

2. Install clean out hole forms and completely seal 
up cracks or openings in bottom plates and cast- 
ings. 

3. Pour bottoms. 

4. Install arch forms and pre-fabricated wall forms 
after bottoms are set up. 

5. Ram plastic material copings on walls after they 
are set up. 

6. Pour arches. 
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For this installation we used two cement mixers to 
pour the bottoms, walls, and arches. The total time re- 
quired for the castable installations was eighteen hours 
while eight hours were required to install the plastic 
copings. This is a total of twenty-six hours required for 
the castable and plastic installations which represents 
837 manhours and is equivalent to 4.0 cubic feet per 
manhour. 

A comparison of the total manhours required to re- 
build this row of pits with the average manhours re- 
quired to rebuild four other rows of the first group, 
where brick and stone were used entirely except for the 
plastic copings on two rows, reveals that 9774! man- 
hours were required for this rebuild as compared with 
13,695 average manhours required per row for the re- 
building of four rows of pits. This is a reduction of 
3920'% manhours or 28.6 per cent. 

In July, 1953, we had to tear down two outside walls 
and dig out a bottom in a row of the first pit group. 
Here again we decided to use castable material instead 
of brick for the rebuilding. For these installations we 
used one cement mixer and a crew of twenty men. The 
total time required for these installations was five and 
one-half hours which represents one hundred and ten 
manhours and is equivalent to 5.25 cubic feet per man- 
hour. 

At this time the installations using castable material 
have not been in service for a long enough period to 
make an accurate determination of their performance. 
We feel that both our plastic and castable installations 
must be in service for at least one year before a fair 
basis of comparison can be established between plastic, 
castable, and brick. 


REPAIRS AND MAINTENANCE 


When the manufacturer, from whom we were pur- 
chasing plastic and castable materials for our cover 
linings, copings, and walls, recommended the use of a 
cement gun for performing repairs to refractories we 
were very much interested. After observing this oper- 
ation in another steel plant, where a cement gun and 
plastic material were being used for repairing and main- 
taining soaking pits, we adopted this method for use 
in our plant. 

The gun we purchased is a standard type cement 
gun widely used in the steel industry today. This gun 
was delivered to us in December, 1951, and by January, 
1952, we were using it for the major part of our repairs 
and maintenance. 

We use a crew of three men (one operator and two 
helpers) to operate this gun and perform the necessary 
repair and maintenance work on our soaking pits. The 
normal work schedule for this crew is a five-day, forty- 
hour week. 

At the present time we are using both castable ma- 
terial and plastic material in the dry form in the gun. 
The castable material is used for cover patching only 
while the plastic material is used for repair and mainte- 
nance of our copings and walls. 

Having had approximately two years experience 
with this method of performing refractory repair and 
maintenance, we believe that it is most effective in re- 
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ducing outage time on pits and has produced economies 
in our soaking pit operations. Evidence of economies 
realized is shown in Table II. 


TABLE II 


Refractory Repair and Maintenance Cost per Ton of Production 


Labor cost Material cost Total cost 
Year per ton per ton per ton 
1951 $0.077 $0.080 $0.157 
1952 —=s- $0050 $0.046 $0.096 
SUMMARY 


In conclusion, we are convinced that the proper ap- 
plication of these materials, as discussed in this paper, 
is an important factor in the increased efficiency of our 
soaking pits and in the improved performance of our 
mill. Tables III, ['V and V are the proof of this. 


TABLE Ill 
Average Heating Delay Time per Month 


Year Hours 
1951 13.0 
1952 7.2 
1953 6.3 


(Six months) 


TABLE IV 


Gas Coal Consumption and Btu per Ton of Production 


Year Lb coal per ton Btu per ton 
1951 137.5 1,774,163 
1952 119.6 1,562,574 
1953 
(Six months) 105.1 1,400,983 
TABLE V 


Average Ton per Hour — 34-in. Blooming Mill 


Year Tons per hour 
1951 66.4 
1952 71.5 
1953 73.7 


(Six months) 


We are satisfied in our own minds that there are 
additional economies realized in our soaking pit opera- 
tions many of which are hidden. Also worthy of note 
is the fact that we have eliminated our inventory of 
sand seal castings which approximated $20,000. 

The performance of these materials in our soaking 
pits has resulted in their being tried in other depart- 
ments where successful applications have been found 
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for them in slab annealing furnaces, hot metal ladles, 
hot metal spouts, and slab reheating furnaces. 

Finally, on the basis of the applications discussed in 
this paper we feel that these materials have established 
themselves as being practical and economical for addi- 
tional applications in the steel industry. 





DISCUSSION 


PRESENTED BY 


Cc. W. THOMPSON, Ceramic Engineer, Bethlehem 
Steel Co., Johnstown, Pa. 

W. D. REES, Superintendent Bar and Blooming 
Mill, Lowellville Works, Sharon Steel Corp., 
Lowellville, Ohio. 

BAIRD L. DORSEY, Refractories Engineer, Jones 
and Laughlin Steel Corp., Pittsburgh, Pa. 

JAMES D. McCULLOUGH, Chief Engineer, Re- 
fractories Div., Babcock and Wilcox Co., New 
York, N. Y. 

R. M. RICHARDSON, District Manager, The 
Ramtite Co., Pittsburgh, Pa. 


JAMES KNIVETON, Vice President, Selas Corp. 
of America, Philadelphia, Pa. 


C. W. Thompson: During the past several years there 
has been a renewed interest in castable and plastic re- 
fractory materials with reports of numerous applica- 
tions being presented at each meeting. It is, I believe, 
generally understoood that these are special materials 
and not intended or economically suited for routine 
replacement of normal brick construction. Justifiable 
installations vary from plant to plant dependent upon 
service conditions and economics at the plant. Mr. Rees 
has apparently found such an application for his plant 
and is to be complimented on the work they have done 
and his very able description of that work as presented 
to us in his paper. 

Any installation of refractories in a steel plant must 
be economically justified. The cost of materials alone 
when installing these special refractories to replace 
normal arch or straight wall construction is approxi- 
mately 21% to 3 times that of firebrick. This additional 
material cost must be off-set by (1) a more rapid in- 
stallation (reduction in furnace down time), (2) a re- 
duction in labor cost by faster installation or through 
the use of unskilled labor, and (3) by greater service 
life. The importance of each of these factors is greatly 
affected by conditions particular to the individual 
plant. During this period of maximum production these 
materials, installed by non-skilled labor, have made it 
possible for those shops having a limited number of 
bricklayers to keep their furnaces in production. Some 
of these installations undoubtedly could not be justi- 
fied where skilled crews of bricklayers are available. 
On the other hand more severe service conditions be- 
cause of the “press” for maximum production has 
created places where these materials will give better 
service because of improved resistance to spalling. 

We at Johnstown have not made extensive use of 


these special refractories, however, we do have several 
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experimental installations in service. Of particular in- 
terest to us are applications where precast sections may 
be used, where expensive bricklayer hours can be re- 
duced in areas of considerable “cutting and _ fitting” 
and in particularly troublesome spots where service 
conditions indicate that superior life might be expected 
from these materials. 

With particular reference to soaking pits our only 
application of these materials there has been for burner 
blocks and the area around the bottom “cleanout” hole. 
Our 46-in. mill soaking pits consist of 30 holes of one- 
way fired recuperative pits. The pits have been in oper- 
ation approximately two and one-half years with only 
minor patching of the walls and only four of the sprung 
arch covers have been removed for minor patching. 
Routine replacement of the coping tile has been nec- 
essary with failure being attributed primarily to me- 
chanical abuse. 

I note from this paper that wood fires are used for 
drying-out and heating up these pits. We have found 
that the use of gas with suitable auxiliary burners pro- 
vides a much more satisfactory method of drying-out or 
heating-up any type furnace. The advantages being a 
more even and more easily controlled heating rate and 
the elimination of high concentrations of alkalies from 
the wood ash which are particularly harmful to any 
refractories. 

I trust that Mr. Rees will present a sequel to this 
paper when sufficient service life is obtained on their 
cast pits, and that he will include comparative instal- 
lation and maintenance cost of the cast material versus 
normal construction. Included in these costs, of course, 
would be the necessary labor and forming materials 
for the cast installation. 


W. D. Rees: I again call attention to the various 
applications where we have successfully used plastic, 
castable, and gunning materials at Sharon Steel Corp. 
—soaking pit covers, copings, and walls, hot metal 
spouts, slab re-heating furnaces, and slab annealing 
furnaces. In addition, I direct your attention to the 
fact that successful applications have been found for 
plastic materials in hot metal ladles, open hearth steel 
runners, and open hearth checker roofs. Therefore, on 
the basis of these facts I believe that we can no longer 
consider these materials as strictly specialty items 
since they have been found to be economically suited 
for routine replacement of normal brick construction. 

The question arises, relative to the justification of 
using these materials where skilled crews of bricklayers 
are available, as to the number of skilled artisans the 
various steel plants have in their employ today for 
laying brick? From our experience, and the uncon- 
firmed reports one hears regarding skilled bricklayers 
in other plants, it would seem that this type of labor 
is the exception rather than the rule. A plausible ex- 
planation for the shortage of this type of skilled labor 
is the surge in residential and commercial construction 
which this country has experienced since the end of 
World War II. This tremendous growth in construc- 
tion has resulted in contractors paying attractive hour- 
ly rates for skilled bricklayers and in skilled bricklayers 
starting their own contracting business. 
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Baird L. Dorsey: Mr. Rees has presented an inter- 
esting and, as far as his experience has gone, a complete 
picture which is very favorable to the use of specialty 
refractories in soaking pit construction and mainte- 
nance. 

I have found it very difficult to evaluate experiences 
between plants with any degree of accuracy. The local 
conditions found far outweigh the change in the form 
of the refractories used. Further, when these changes 
in form of refractories used are made, more attention 
is given which in itself results in getting all concerned 
to do his job better. 

Another factor, often overlooked in the success of 
these forms of refractories for pit covers, is the all new 
cover frames or the supported construction generally 
used. The slab type frames are more rigid and their 
heavier construction resists the normal abuse that oc- 
curs In operations. 

J&L’s first experience with slab cover frames was in 
1939 on small producer gas fired regenerative pits. 
These replaced the then conventional cast iron frame 
of four sides bolted together in which a sprung fireclay 
brick arch was used. The slab frames were lined with 
suspended firebrick construction and shortly after- 
ward semi-silica brick shapes replaced the fireclay 
brick. The larger recuperative pits firing mixed gas 
started using slab frames for replacement in 1945 and 
to the present time all frames have not been replaced. 

All types of construction and kinds of refractories 
are used in the slab frames. Where thermal spalling of 
fireclay brick has been a factor in service life, plastics, 
castables and semi-silica brick have shown definite im- 
provements. The economies of the various types and 
kinds of installations is what will finally determine 
which refractory form is best. 

If I interpret Mr. Rees’ paper correctly, he has com- 
pletely rebuilt 5 of the 7 rows of pits in the 11% years, 
1952 through July, 1953, plus replacing 4 outside walls 
and conducting his normal shooting maintenance. This 
seems like a very high percentage replacement and I 
would question the fault as being all refractories. 

The mention made of a trial rammed division wall 
made me look back in some obsolete prints of soaking 
pit construction. These prints revised in 1914 showed 
rammed gannister and clay walls, further checking de- 
termined that the rammed construction was super- 
seded by brick construction in 1924 when pits were 
enlarged. The vent holes you placed in your trial ram- 
med wall may afford a plane of weakness and cause 
early failure by slabbing off. Further, if you use sand 
for sealing, this will flow into these vertical openings 
and push the wall apart unless your average wall tem- 
perature is very low. 

The castable outside walls are undoubtedly anchored 
so the problem of bulging should be solved, but these 
same ties or anchors in stone or brick construction ac- 
complish the same end. 

Maintenance of copings by shooting has been prac- 
ticed at our plants since the early 1930's. It has only 
been in recent years that some purchased shooting re- 
fractories have been used. We have made our own by 
crushing used clay brick bats, adding clay and a flux 
(generally salt), which is relatively inexpensive and 
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Figure 1 — Illustration shows a cover after being in service 
for four months on which was installed a test castable 
material. 


accomplished the same purpose as long as equipment 
and manpower to do this were available. 

The installation of new copings using plastics and 
castables would prove economical in cases where large 
high extra coping shapes are replaced. However, where 
standard size bricks are used for copings and the sand 
troughs grouted with an air setting cement, or like 
material to prevent the sand used for seal from work- 
ing down in joints and loosening the brickwork, the 
same gains are had at much lower cost. Servicewise, 
mechanical abuse by charging and drawing ingots is 
just as destructive to each kind of refractory. 

The following three illustrations show trial applica- 
tions of the specialty type refractories after service and 
behavior of these forms compared to brick. 

Figure 1 shows a refractory brick, semi-silica cover, 
in which was installed a test castable material. This 
looks like it has been through the war, but it has only 
been in service 132 days. There are three to four inches 
of this castable gone, in this three months’ service. The 
semi-silica brick adjacent are still full size. 

Figure 2 shows a cover which was only in service for 
three weeks. This is also a castable material in one end. 
At this time, we found this particular corner section 
had dropped out, so it was taken off and patched, and 
at that time we put this two-inch shelf, welded to the 
frame to try and hold the castable material. Then due 
to another accident in which the cover was taken off in 
another month for center part replacement, while it 
was up on the rack we took a look at this condition, 
and we saw that it was deteriorating the same way, 
so that was not the answer to that problem. I think 
that is one problem we have to solve on the castables. 

Figure 3 shows the typical slabbing off that occurs 
with plastics. This happens to be a boiler nose with 
slabs off in that area. There are the brick standing out 
with all the adjacent material gone. 


W. D. Rees: It is true that operating conditions vary 
from plant to plant in the steel industry. However, it 
must be recognized that the numerous processes re- 
quired in the making, shaping, and treating of steel are 
fundamentally the same in all plants. Therefore, if cor- 
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Figure 2— Picture of cover shown here was taken after 
three weeks service. 


rect, reliable, and sufficient data can be obtained from 
various plants, relative to a specific phase of steelmak 
ing or processing, it would seem that proper correlation 
of such information, including the variables, furnishes 
the basis for evaluating operating experiences from 
plant to plant with a fair degree of accuracy. 

The fact that a change has been made in the form 
of refractory being used does not necessarily mean that 
all concerned will give the new refractory more atten- 
tion than the old and do their respective jobs better. 
It seems that you can always find people in every 
organization who are reluctant to try that which is 
new or a variation from long standing practice or pro- 
cedure. These individuals are prone to criticize before 
the new is given a fair trial, are not particularly inter- 
ested in whether it succeeds or fails, and are quick to 
say, “I told you so” if failure does occur after a fair trial. 
Therefore, we often find that it is the job of one or a 
few individuals, under handicap, to prove the merits 
and value of a new product, process, or procedure. 

It must be recognized that slab-type frames for soak- 


Figure 3 — View shows 4-in. spall the width of boiler on a 
plastic lower arch installed in June 1950 and patched 
in April 1951. Picture was taken on February 26, 1952. 
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ing pit cover linings afford a rigid construction which 
is not so susceptible to mechanical damage or abuse. 
However, it must also be recognized that the construc- 
tion of the cover framework does not govern the spall- 
ing of the refractory lining due to thermal shock. 

It should be pointed out that of the five rows of 
soaking pits we completely rebuilt within the short 
span of eighteen months to two years all of them were 
in service for an average of five years. 

Relative to mechanical abuse caused by the charging 
and drawing of ingots, it is questionable in my mind 
as to whether this abuse is equally destructive to each 
type of refractory. It would seem that the joints in the 
brickwork, due to mortar deterioration, resulting from 
mechanical and thermal shock, and to the outer surface 
or face of the brickwork spalling from thermal shock, 
present much more of a target for mechanical abuse 
than a monolithic structure. 


James D. McCullough: Our observations bear out 
the advantages of castables over plastics in many types 
of applications. We have observed the same points 
brought out by Mr. Rees, that there is (a) greater 
speed of application, (b) lower labor cost, (¢) elimina- 
tion of critical firing-in, and (d) elimination of venting. 

Although Mr. Rees does not have the comparative 
life data of his plastic covers versus the castable covers, 
because his castable covers are of relatively recent 
origin, we have records of several covers installed in 
the same month as his initial plastic cover, namely, 
September, 1950. The plant where these covers are in- 
stalled had a similar operating experience with fire 
brick lined covers, as did Mr. Rees in his plant. Those 
castable covers are still in service, and as vet there has 
been no maintenance on them. 

We were interested in the description as to the wide- 
spread use of the plastic copings, even to the extent of 
using the plastic on the castable walls. Therefore, I 
would like to ask Mr. Rees several questions: 

First, has he tried castables in the copings? If so, 
what has been the experience? 

Second, what method, if any, was used in anchoring 
the copings? 

Third, what has he found to be the most satisfactory 
height of the coping? 

Fourth, what wall thicknesses were used? 

We are also interested in his comment that the cast- 
able covers have been installed by gunning methods. 
Some initial covers that were gunned some time ago, 
with which we are familiar, were installed by turning 
the cover upside down, installing forms around the 
anchor tile, and gunning against the form. 

More recently we have been familiar with covers up 
to 17 feet by 20 feet, successfully gunned from the top 
through the various structural steel members. Would 
Mr. Rees inform us as to whether he gunned his covers 
from the top or from the bottom? 


W. D. Rees: We have one castable material wall 
which extends from the slag line to the top level of the 
pit. This wall, which is an outside wall in one of our 
first group of pits, was poured in February of this year 
and was our first installation of castable material for 
this particular application. We have noticed a slight 
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chipping or sloughing of the castable material at the 
coping level, but do not believe that we have had suf- 
ficient service experience at this time to accurately 
determine which type of refractory material is best 
suited for copings. 

The majority of our copings are of plastic material 
and no means for anchoring them was provided in our 
castable material walls. However, on our walls of fired 
shape construction which have plastic material copings, 
we provided a key-way, in the center of and running 
the entire length of the wall, for anchoring the plastic 
material. 

Relative to the height of our plastic material cop- 
ings, it should be pointed out that we did not estab- 
lish any definite measurement but felt that twelve 
inches should be the minimum. Our coping height 
ranges from 1414 to 16 inches. The thickness of the 
walls on our first group of pits is 27 inches, on our sec- 
ond group is 311% inches, and on our third group of pits, 
is 36 inches. 

All castable material cover linings we now have in 
service were installed from the bottom side of the 
cover by turning the cover upside down. 


R. M. Richardson: The paper just presented by Mr. 
Rees was a very clear, concise and honest report of 
service and costs of installations of plastics, castables 
and gunning materials in their steel works. He did not 
pick out a particular installation that failed to give 
good service, then make a few remarks and call it a 
day. 

He collected factual information on installations of 
the several materials, hewed to the line and let the chips 
fall where they may. He is to be congratulated on a 
good thorough job. 

The first of our rammed soaking pit covers installed 
in the Pittsburgh territory was in July, 1947. It is still 
in service with only one small repair (12 x 18-in.) made 
in the fifth year and after 61% years it looks like it will 
last a number of months longer. 

Other of our covers here have been in service 5 years, 
4 years, 3 years, 2 years, 1 year and a few months. 

All covers, with the following exceptions, are in ex- 
cellent condition. Very few repairs have been neces- 
sary over the years, except damage to the materials in 
a few cases when renewing sand seal castings. 

One cover, which was installed in December was 
frozen before it was put on the pit and was replaced. 
Another cover installed in 1950 was completely rebuilt 
just recently. This was one of those cases where trouble 
developed and nobody knows how, when or why. 

Also, a number of castable covers are in service, the 
first was installed in July, 1950. The second was put in 
service in September, 1950 and the third in January, 
1951. 

These covers, two with over three years of service, 
are still operating and in good condition. Additional 
castable covers were installed during 1952 and 1953. 

It is true that trouble did develop with one or two 
of the castable covers during the period of experi- 
mentation, however, the covers now in service are in 
good condition. They are over hot pits and a castable 
that will stand up under these operating conditions 
cannot be a garden variety of material. 
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Other installations by use have been made on side 
walls, roofs and burner walls in the heating and soak- 
ing zones of double and triple fired billet and slab heat- 
ing furnaces and on a number of forge furnaces, rail- 
road spike furnaces, checker roofs, fan tails and noses 
in the open hearth, and, last but not least several dutch 
oven arches under large boilers. 

Plastic refractories have many advantages besides 
lasting longer in service. Because of high insulating 
value, fuel reductions as high as 20 per cent have been 
accomplished in furnaces over the previous record 
made with fired shapes. Product production has in- 
creased as much as 25 per cent. 

Plastics and castables are here to stay. Their use in 
steel mill furnaces is showing a tremendous increase. 
Today plastics, castables and gunning materials are 
compounded as scientifically as are fired shapes. Their 
quality is as good or better and over the next five years 
use of these materials will extend into services not now 
contemplated. 


W. D. Rees: On the basis of the successful applica- 
tions of plastic and castable materials in the steel in- 
dustry which have been discussed here 1 concur with 
Mr. Richardson’s statement “Plastics and castables are 
here to stay.” It is my sincere belief that these ma- 
terials can no longer be thought of as an incubator 
baby whose grip on life is by a thin thread. Rather we 
must consider them as a normal, healthy, and growing 
infant who will reach adolescence. 


James Kniveton: Mr. Rees presents some facts and 
figures that should be helpful to the steel mills. Some 
he expresses in dollars and cents, others in labor, which 
can of course be related to dollars, and in which every- 
one is interested, especially in respect to operating 
costs. 

I cannot talk from the standpoint of a soaking pit 
operator, but we have used castable materials in some 
of our furnaces with very favorable results. 

Mr. Rees refers to brick linings that are patched 
sometimes two or three times in a 24-hour period. Now, 
in contrast to this, the present method is to patch lin- 
ings with a castable shot through a gun. I would like 
to know, is this hot patching, or is the cover cold when 
the patching is done? 

If it is done hot, do you get a good bond between the 
old material and the patching material? 

Has the ramming material ever been tried for patch- 
ing? 

Mr. Rees also comments that plastic linings must 
be carefully rammed, particularly in the final stages. 
Possibly this may account for some of the additional 
installation costs for rammed material. 

If hand-rammed, have you experienced any differ- 
ence in the finished job if the ramming is done at the 
beginning of a shift, say, when a man may be strong, 
and sections rammed at the end of a shift when, pos- 
sibly, the man’s energy has been diminished? 

Referring to the failures due to improper burn-in, I 
would judge some expansion joints have been used in 
the construction. 

Some of the interesting figures refer to cubic feet per 
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manhour. I do not know how many brick the present 
day bricklayer will lay per eight-hour day in a steel 
mill. I suppose that would vary considerably from plant 
to plant, and the quality of the bricklayer; but if we 
think of a bricklayer laying 400, on the average, brick 
a day, which is about 50 brick per hour, this is equiv- 
alent to about three cubic feet of brick laid per hour, 
if they are doing that. 

There is one plastic reference to 14% cubic feet per 
hour, while reference is made to some of the castable 
work as being from three to five and a quarter cubic 
feet per hour, which is equivalent and better, in a cou- 
ple of cases, than what can be done by a bricklayer, if 
we think of a bricklayer in terms of about 400 bricks 
average per day. 

Reference to a bricklayer laying 400 bricks per day 
does not include a helper. Required helpers will vary 
according to the job at hand and the number of brick- 
layers used. It is conceivable, with helpers included, 
the 400 bricks layed per bricklayer could be reduced 
to 200 to 250 brick per man day, in which case the 
previous comparison for castable work could become 
more favorable. 

The relationship could be about 25 brick per man- 
hour, equivalent to 14% cubic feet of brick per manhour, 
as against 3 to 544 cubic feet of castable per manhour. 


W. D. Rees: The majority of the refractory repairs 
required on our cover linings involves hot patching. 
However, there are cases where the repairs required 
are extensive and necessitate the performance of other 
work prior to the actual patching thus making the 
repairs a cold patching operation. 

Hot patching the linings of our soaking pit covers 
has given us favorable results up to the present time. 
Therefore, | must assume that we get a fairly good 
bond between the old material and the patching ma- 
terial. 

Up to the present time we have only used a castable 
refractory for patching cover linings. However, the use 
of a plastic material for this application is under con- 
sideration at the present time. 

Experience has taught us that eight hours is the 
maximum time any one group of men should ram plas- 
tic material if proper installation is to be obtained on 
the entire job. 

We do not use expansion joints in the construction 
of our slab-type soaking pit covers. 

There has been much discussion here today relative 
to the merits of fired-shape refractories versus plastic 
and castable refractories for soaking pit application. 
It is my humble opinion that to accurately determine 
which type of refractory material is best suited for this 
application requires that: 

1. The refractory materials discussed be submitted 
to a fair and equal trial under all service condi- 
tions. 

2. All information pertaining to the trial of these 
materials, along with other pertinent data, be 
collected and accurately recorded. 

This information and data be the sole basis for 
evaluation and comparison. 
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SYSTEM ENGINEERING 


FOR 


ONTINUOUS STRIP PROCESSING LINES 


By J. S. APPERSON 
Steel Mill Engineering 
Industrial Engineering Section 
General Electric Co. 


Schenectady, N. Y. 


....the day is approaching when the 
entire cold finishing process will be one 


continuous operation from the pickle line 





to the tinplate pilers.... 


A STRIP processing lines have come of age and re- 
quire the same system engineering approach in their 
design and layout as do tandem cold strip mills, con- 
tinuous hot strip mills and large reversing blooming 
and slabbing mills. The trend in the steel industry to 
combine more and more strip processing operations 
into continuous processes requires that highly special- 
ized engineering skills be applied to the problems of 
coordinating the various phases of these lines into one 
smooth working facility. New products and equip- 
ments have been developed to solve the special prob- 
lems created by the continuous production philosophy, 
and careful attention to all components of the installa- 
tion are necessary to insure uninterrupted production. 

To achieve the final desired results on one of these 
continuous strip processing lines, the cooperative ef- 
forts of many highly skilled engineers representing 
widely divergent backgrounds are required. Much 
could and should be written of the importance of the 
engineers at the steel plant. Theirs is the roll of inter- 
preter and guide to see that the desires of “operations” 
are properly interpreted and new ideas are properly 
evaluated so that all members of the team work to- 
gether to achieve the final results. 

The machinery manufacturer's engineers play an 
important role. They bring into focus on a particular 
problem a wide background of experience in machinery 
processes and equipment, plus a clear analytical mind 
and forward thinking. The construction engineer con- 
tributes much with his knowledge of installation cost 
and construction practices. 
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This paper is limited to electrical system engineering 
for continuous strip processing lines, but the author 
wishes to emphasize the important contributions of the 
many talents that have gone together to make these 
marvels of modern engineering achievement a reality. 

Certainly the continuous tinplate annealing line 
(Figure 1) designed to anneal tinplate strip at 1000 
fpm and 30 tons per hour is no mere collection of pieces. 
It was only as the result of complete system engineer- 
ing that this imposing installation came into being. A 
total of 150 motors both a-c and d-c, totaling 1662 hp, 
with 9 generators and 12 associated booster generators, 
are used on this line. A total of 20 modern feedback 


Figure 1 — Continuous tinplate annealing line has rated 
capacity of 30 tons per hour at 1000 fpm. 
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control systems are employed and each was analyzed 
to check not only its own performance but its perform- 
ance in relation to other parts of the system. 

Besides the strip propelling equipment and the many 
specialized electrical tools used to control and monitor 
the operation, the furnace was supplied by the electrical 
manufacturer and included 925 kva of electrical resist- 
ance heating capacity in the controlled cooling section. 
The scope of the electrical system engineering included 
all phases of power supply from the high voltage incom- 
ing power lines through the various unit substations, 
items of metal clad switchgear and motor control cen- 
ters, down to the smallest motors, solenoid valves and 
other miscellaneous power requirements. 

It is interesting to note that although this annealing 
furnace is heated with both gas and electric power, the 
electrical industry has had considerable experience 
with all electric furnaces of this same general type, 
and the industry stands prepared to build an all elec- 
tric furnace for tinplate annealing should the economies 
of fuel costs dictate such a need. 
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ond uncoiler, for passage through the line, while strip 
is being unwound from the first uncoiler. Automatic 
control sequencing and interlocking is provided for the 
shearing and welding operations so that the time re 
quired to join the tail end of one coil to the front end 
of the next is held to a minimum. 

The adjustable voltage system for the entry end ts 
also designed to provide the optimum of performance— 
designed to reduce the downtime for the shearing and 
welding cycle to a minimum. A more detailed diagram 
of the entry end control system is shown in Figure 38. 

The entry generator is under the control of a com 
bination voltage and loop position regulator. During 
normal running conditions, one field of the rotating 
regulator measures the difference between the entry 
generator voltage and the main generator voltage and 
thereby sets the entry speed to approximately match 
the main line speed. Other fields of the rotating regu 
lator are excited from the photoelectric loop control 
and act as vernier adjustments to hold the loop position 
at a point near the bottom of the first looping pit and 
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Figure 2 — Schematic diagram of a modern electrolytic tinning line in operation at Kaiser Steel’s Fontana plant. 


RECENT TYPICAL INSTALLATION 


Representative of the many problems involved in 
electrical system engineering and their solution is the 
electrolytic tinning line shown diagrammatically in Fig- 
ure 2. This line, recently installed at the Fontana, Cali- 
fornia plant of the Kaiser Steel Corp. is designed to 
operate up to 1250 fpm, and at the time it was installed 
was the fastest tinning line of the vertical acid type in 
existence. 

Not only does this line represent a fair cross section 
of the varied problems of electrical system engineering, 
but the excellent operating results that have been ob- 
tained in the short time this line has been in service 
are a glowing tribute to the engineering contributions 
and outstanding spirit of cooperation of the electrical 
manufacturer, the machinery manufacturer, the instal- 
lation contractor and the entire steel plant organiza- 
tion. 

Entry end—The strip handling problems at the en- 
try end of the line are essentially the same as those 
encountered on any continuous processing line. Two 
uncoilers, each with its own d-c drive motor, control 
and regulating equipment, are employed. The arrange- 
ment allows the operator to get ready a coil on the sec- 
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thereby exactly synchronize entry end speed to line 
speed. 

No programming control, such as a motor operated 
rheostat, is included in this system. The control of the 
rate of acceleration and deceleration is provided by the 
current limit feature of the regulating circuit. This cur- 
rent limit circuit combined with the inherent forcing 
characteristics of the basic regulating system allow the 
maximum rates of acceleration and deceleration to be 
employed consistent with the safe limits of machine 
commutation ability. The quick starting and stopping 
resulting from the system means that the entry end 
can be kept running longer before a stop, and be back 
up to speed quicker after a weld is completed than is 
possible with conventional programmed controls. 

An additional step function reference signal is ap- 
plied when the entry end is restarted. This function 
causes the entry end to accelerate to a speed 20 to 30 
per cent faster than the center section and thereby 
restores the loop more quickly. Just before the loop 
reaches the modulating zone, a photoelectric relay oper- 
ates to remove the step function, and the normal vol 
tage reference signal plus the modulated loop control 
reference signal take over to bring the entry end to the 
proper synchronous speed. 
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Rotating tension regulators are supplied for each 
of the uncoilers. Due to the rapid rates of acceleration 
and deceleration provided by the entry generator con- 
trol scheme, recalibration of the current feedback sig- 
nal in order to compensate for the inertia of the un- 
coiler system is required. [t is of interest to note that 
the determination of the size motor to be used on one 
of these uncoilers is predicated on the amount of torque 
required to accelerate the inertia of the reel and coil 
in the allowable time rather than the steady-state 
value of tension desired. 
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Figure 3— Entry end control system for electrolytic tin- 
ning line. 


The looping pit pinch roll is supplied from a separate 
generator and this generator is controlled in a manner 
the same as that of the entry generator. However, when 
the entry end is stopped, the speed of the pinch roll is 
regulated to a speed halfway between the entry end 
and the main line speed. In this manner, the two loops 
are paid out at an equal rate. 

Additional photoelectric limit switches are provided 
to give indicating light indication as to the position of 
the strip in the pits and safety limits protect the equip- 
ment against faulty operation. Photoelectric limit 
switches located at the bottom of the pit operate to 
slow down the entry end should the amount of material 
in the pit become too great. Photoelectric limit switch- 
es at the top of the pit are set up to stop the line in case 
the entry end ts not restarted before the material in the 
loops is almost depleted. Incidentally, these upper pho- 
toelectric limit switches are backed up by mechanical 
limit switches so that every reasonable precaution is 
taken to prevent the strip pulling completely out of the 
loops and tending to damage the walkways over the 
pits or the other mechanical equipment in the line. 

Processing section—The strip propelling electrical 
system for the center or processing section of the line 
is shown diagrammatically in Figure 4. The main gener- 
ator for this section of the line is under the control of 
a speed regulator. This regulator holds the speed of the 
line by comparing the output of a tachometer driven 
from the drive bridle to a potentiometer dial of the 
main motor operated rheostat. The operator preselects 
the operating position of the motor operated rheostat 
by means of the “high,” “medium,” and “low” 
rheostat dials located on the main control cabinet. The 


preset 
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rate of acceleration and deceleration of the entire line 
is held, during normal operating conditions, to a rela- 
tively slow value by the speed of travel of the motor 
operated rheostat. Relatively slow speed changes, such 
as when the line is slowed down for a weld, are desir- 
able in that the magnitude of transients introduced 
into the various regulating systems is held to a mini- 
mum and the quality of the tinplate produced thereby 
is more closely maintained. 

When emergency stopping Is required, however, a 
current limit stopping pumpback circuit is employed. 
The stored energy of the various drives are absorbed 
by the motor generator set at a rate consistent with 
machine commutating capabilities. It has been found 
from operating experience that the fast stop provided 
by the current limit control has definite operating ad- 
vantages. When the line is emergency stopped as a re- 

sult of strip breakage, the fast stop means that the dis- 

tance the strip has to be jogged for rethreading is held 
to a minimum and that therefore the time lost before 
the line can be restarted after a break is greatly re- 
duced. 

In order to further reduce the rethreading time two 
progressive jogging controls are provided. One allows 
the strip to be threaded forward progressively from the 
drag bridle, and the other allows the strip to be thread- 
ed in the reverse direction progressively from the 
master pulling bridle. 

The drag bridle is controlled by a current regulator 
so as to hold a constant tension in the strip through the 
processing section. The maintenance of tension in this 
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Figure 4— Center section control system for electrolytic 
tinning line. 


section is most important due to the higher current 
densities that must be conducted from the various con- 
ductor rolls to the strip. Any loss of tension in this 
section while current is being conducted in the various 
electrolytic processes would result in arcing between 
the strip and the conductor rolls with resultant strip 
burning. 

Tension regulation of the drag bridle (with suitable 
inertia compensation) is maintained even during the 
current limit stopping and all of the drives are brought 
down together. However, when the line is stopped the 
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tension is removed so that the operator is required to 
reestablish this tension before the line can be restarted. 
Quick stopping by dynamic braking is also provided. 
It is brought into play when any of the machine pro- 
tective devices operate due to overcurrent or loss of 
motor field. When one of these protective devices oper- 
ate all of the drives are disconnected from the gener- 
ator and dynamic braking applied individually. 
Cleaning and pickling—Two cleaning generators, are 
used in the electrolytic cleaning section. The control of 
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Figure 5— The relation of cleaning current to line speed 
on an electrolytic tinning line is given by the chart. 


these generators is arranged to provide overcurrent 
and undercurrent’ protection, manual or automatic 
polarity reversal, generator field suiciding on removal 
of excitation, and control of electrolytic current as a 
function of line speed. The automatic polarity reversal 
operates from the uncoiler selector switch at the entry 
end of the line and it is arranged so that in effect strip 
from the No. 1 uncoiler is subjected to cathodic clean- 
ing and a strip from the No. 2 uncoiler is subjected to 
anodic cleaning. 
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Figure 6 — The relation of anodic pickling current to line 
speed on an electrolytic tinning line is given by the 
chart. 


The adjustment of cleaning current as a function of 
line speed is provided by a dial section of the main 
motor operated rheostat. This rheostat dial together 
with a hand operated rheostat provides for a flexible 
cleaning current versus line speed relationship as shown 
in Figure 5. In order to prevent any electrolytic current 
flowing when the line is stopped, excitation is not ap- 
plied to the cleaning generators until the line starts. The 
generator field circuits are suicided in order to reduce 
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residual voltage to prevent circulating current through 
the bath when the line is stopped. 

Four pickling generators are employed, and control 
of these generators essentially the same as that em 
ployed for the cleaning generators with the following 
exceptions: 

1. Polarity reversal—manually only. 

2. Although the same relationship between current 
and speed as shown on the previous figure may be 
maintained for cathodic pickling, on anodic pick 
ling a relationship as shown in Figure 6 may be 
provided. 

Plating—Twelve plating generators are employed, 
with a total plating capacity of 90,000 amperes. The 
control of each generator provides overcurrent and 
undercurrent protection and a suicide circuit for killing 
residual voltage when excitation on the generator is 
removed. A plating current regulating system controls 
the excitation to all generators to maintain accurately 
the relationship of total plating current to line speed. 
This system is shown schematically in Figure 7. 
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Figure 7 — Plating current regulating system for electro- 
lytic tinning line. 


A resistor network totalizes the individual circuit 
currents by measuring the drop across the 50 millivolt 
shunts. This totalized signal is fed into a photoelectric 
galvanometer and the current signal rotates the galvan- 
ometer element to which a mirror is attached. This 
movement of the mirror upsets the signal from the 
double element phototube. The error signal from the 
phototube is amplified and fed into a rotating regu 
lator. The output voltage of the regulator is connected 
to a second coil of the galvanometer to bring the mirror 
back to the correct neutral position and the rotating 
regulator output is also fed into the plating current 
regulator. The system is quite accurate and fast in 
response. The system performs successfully even 
though the number of generators in use is varied from 
time to time. A picture of the galvanometer is shown 
in Figure 8. 

Due to the limited storage capacity in the looping 
pits, the line is designed to slow down from high speed 
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Figure 8 — Photoelectric galvanometer is used in plating 
current regulating system of an electrolytic tinning 
line. 


to some intermediate speed whenever a weld is to be 
made. Limit switches are provided on the main motor 
operated rheostat: and the operation of these limit 
switches is used to vary the number of generators em- 
ployed in the plating circuit for different line speeds. 
It is interesting to note that the current totalizing sys- 
tem gives an accurate measure of total amperes regard- 
less of the number of generators employed. 

The system employed is also well adapted to differ- 
ential coating. Although the use of two independent 
regulating systems would make the setup for differen- 
tial coating somewhat simpler for the operator, the 
system as employed on this line operates satisfactorily 
for differential coating production as long as the proper 
desclection of generators is made. 

Flow brightening—The electrolytic tin coating as it 
is emerged from the plating tanks has a dull crystalline 
finish and must be “reflowed” or “flow brightened.” 
The flow brightening is accomplished in the muffle fur- 
nace by means of electric conduction heating supplied 


Figure 9 — Load transformers and saturable reactor were 
used for ‘‘flow brightening.’’ 
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to the conductor rolls at each end of the furnace from 
two single phase transformers. 

The control of this power is accomplished through a 
saturable core reactor connected in series with the 
primaries of the two load transformers. The d-c excita- 
tion of the reactor (therefore the throttling effect on 
the load transformers) is controlled by a rotating 
regulator that regulates the output voltage of the load 
transformers approximately proportional to the square 
root of line speed. 

Since the kilowatt output of the load transformers 
is proportional to the square of the applied voltage, the 
regulator, by holding output voltage equal to the 
square foot of line speed, holds the kilowatt output di- 
rectly proportional to line speed and therefore the 
watts per linear foot of strip is held at a constant. The 
Btu’s per linear foot or therefore the amount of heat 
put into the strip is held at a constant value. The rela- 
tive level of this constant heat input value is adjusted 
manually by the operator to a point where he visually 
observes the proper conditions of the flow brightened 
strip as it emerges from the muffle furnace. 

At the time this method of flow brightening was first 
developed special saturable reactors were difficult to 
obtain due to the shortage of engineering personnel and 
manufacturing facilities during World War IL. Fortu- 
nately men of vision in our major steel plants were able 
to apply to this application normal single phase trans- 
former designs in place of the saturable reactor with 
excellent results. Two transformers, with their second- 
aries connected in series such that the impressed a-c 
voltages cancelled one another, were used in place of 
the reactor. D-c excitation was supplied to this second- 
ary connection and the normal transformer designs 
were used as saturable reactors. 

A value of 2300 volts was the secondary voltage rat- 
ing selected for these transformers used as reactors. The 
selection of this voltage proved quite satisfactory on 
the original installations. It was felt that with the use 
of 2300-volt secondaries the problems of adequate 
equipment and personnel protection due to the im- 
pressed a-c voltage could be adequately taken care of. 
The original units were rated about 500 kva each so 
that the d-e excitation required a fairly normal exciter 
design. 


As the speed of these lines has been increased over 


Figure 10— Only part of the electrical basement of an 
electrolytic tinning line is shown in this view. 
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the years, the size of the transformers has increased 
accordingly. The present requirement of two large 
transformers with 2300-volt secondaries requires an 
exciter rated somewhere in the neighborhood of 20 kw 
and 25 volts. Such an exciter is of course of special de- 
sign, and a 25-volt machine also becomes a difficult 
machine to suicide, and the killing of residual voltage 
in the exciter circuit is very important. 

From the standpoint of first cost, preliminary studies 
show that the saturable reactor such as employed on 
this line, has a cost comparable to that of two equiv- 
alent normal transformers. It is therefore felt that the 
use of the reactor, while not requiring any additional 
first cost, reduces the safety hazard of the induced a-c 
voltage as well as making possible the use of a more 
conventional exciter design and greater ease in killing 
residual voltage on the exciter. An installation photo- 
graph of reactor-transformer combination used on the 
Kaiser tinning line is shown in Figure 9. 
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speed of the strip coming out of the shear even though 
there is a wide difference in the relative inertias of the 
belts compared to the shear. 

Individual boosters are supplied for each flight of 
the classifier. In the event of cobbles on any one flight, 
that flight can be shut down, the cobble cleared, and 
the flight reaccelerated to operating speed without af- 
fecting the operating of the other flights. The boosters 
also provide means for independent jogging of each 
flight in either direction to further assist in the clear- 
ing up of cobbles. 

Basement layout—Further concept of the size and 
complexity of the system engineering job on this par- 
ticular tinning line is shown in the photograph of the 
electrical basement (Figure 10). In this photograph on 
the left is seen the lineup of d-c control, including the 
control for the various low voltage generators for pick 
ling, cleaning, plating and chemical treatment, plus the 
adjustable voltage control for the strip propelling 
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Figure 11 — Simplified schematic diagram of a combination shear line-temper mill. 


Flying shear—The flying shear in the delivery end 
of the line is supplied with power from a separate gen- 
erator. This generator is under the control of a rotat- 
ing voltage regulator with a loop control vernier. Cur- 
rent limit control on acceleration and deceleration is 
also employed and IR drop compensation is included 
so that the electrical system can adequately compen- 
sate for the high inertia characteristics of the flying 
shear drive. 

Classifier drives —The maintenance of proper gap 
between sheets on the inspection conveyor and the 
maintenance of proper shingling on the piling con- 
veyors of a tinplate classifier is a problem of long stand- 
ing. On this particular line a step toward the solution 
of this problem has been made by supplying the classi- 
fier motors from a separate generator, and by means 
of a speed regulator matching the speed of the No. 1 
inspection conveyor to the speed of the shear leveling 
rolls. With this speed tie, the speed of the classifier 
belts is more accurately held in synchronism with the 
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equipment. This control panel is approximately 100 ft 
long. To the right and in the background can be seen 
a number of the exciters and regulators. In the far 
background is located one of the two a-c motor control 
centers which provide control for the numerous a-c 
motors and solenoid valves associated with the line 
equipment. At the extreme far end of the basement are 
the discharge ducts from the blower fans that supply 
cleaned, cool air to the entire basement area. Also lo 
cated in the electrical basement are the various low 
voltage motor-generator sets, the transformers and re- 
actors for the flow brightening circuit and 2300-volt 
starting equipment for the various low voltage motor- 
generator sets. 


SUMMARY 


It has not been the author’s intent to discuss all of 
the electrical problems involved in this particular in- 
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stallation but rather to point out some of the outstand- 
ing features of this line to exemplify the problems of 
electrical system engineering on any continuous strip 
processing line. Many other special electrical tools are 
employed. Pinhole detectors are used. A beta-ray thick- 
ness gage is employed in checking the thickness of the 
coated strip. A magnetic amplifier is used in regulating 
the flow of current in the chemical treatment section of 
the line. Electronic sheet counters are employed, and 
SO On. 

Other types of continuous processing lines use many 
of the same tools employed on this line but most likely 
in different combinations. Other specialized tools are 
employed. But in each case the system engineering ap- 
proach is required to properly evaluate and coordinate 
all of the various items of equipment involved. Ade- 
quate attention has to be given to the power distribu- 
tion system. The proper arrangement of power circuits 
must be determined with adequate attention given to 
problems of interrupting capacity, voltage fluctuations 
and continuity of service. 

Recent years have seen a rapid advance in the art of 
strip steel processing. Steps have already been made in 
the direction of combining rolling and processing oper- 
ations into one continuous process. The combination 
temper rolling and shearing line such as shown sche- 
matically in Figure 11 is an excellent example of the 
steps that have been taken in this direction. 

The electrical industry stands prepared to further 
this progress and with the cooperation of the machinery 
manufacturer, the steel plant engineer and the installa- 
tion engineer, we hope to see the day that the entire 
cold mill process all the way from the pickle line to the 
tinplate pilers will become one continuous operation. 





PRESENTED BY 


FRANK C. FENNELL, Steel Mill Engineer, West- 
inghouse Electric Corp., East Pittsburgh, Pa. 
R. T. LUCAS, Electrical Superintendent, Weirton 
Steel Co., Weirton, W. Va. 

E. E. VONADA, Application Engineer, Reliance 
Electric and Engineering Co., Cleveland, Ohio. 

A. R. GEISZLER, Application Engineer, Wean 
Engineering Co., Inc., Warren, Ohio. 

R. J. BEESWY, Superintendent Electrical Dept., 
Inland Steel Co., East Chicago, Ind. 

J. S. APPERSON, Steel Mill Engineering, Indus- 


trial Engineering Section, General Electric Co., 
Schenectady, N. Y. 


F. C. Fennell: | am certain that Mr. Apperson does 
not wish to leave the impression that the system engi- 
neering approach to processing lines has been missing 
all these past vears. Also, I feel sure he does not intend 
to imply that electrical manufacturers are just begin- 
ning to realize the benefits that can be gained by the 
application of system engineering thinking to the de- 
sign of today’s more complicated lines. The reason | 
emphasize this point is that the system engineering 
approach, while not necessarily so named, was certainly 
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Figure 12 — Electrolytic tinning line shown is located at 
Weirton Steel Co.’s plant at Weirton, W. Va. 


evident when the forerunners of present day electro- 
lvtic tinning lines were designed and installed in the 
late 1980's and early 1940's. 

These lines were a radical innovation in the process- 
ing line field as it was then known. The early horizontal 
tvpe tinning lines were designed to operate at 1200 
fpm, a speed nearly equal to the fastest lines of any 
type then in operation. The designers of these lines en- 
countered and were forced to solve the special prob- 
lems always inherent in such high speed operation. 
Practical and economical solutions to the problems of 
accurate plating power control and flow brightening 
processes were found only after thorough analyses and 
tests of a number of different possible methods. The 
early solutions to these knotty problems have proven 
to be so sound in the light of system engineering that 
present day lines such as those shown in Figure 12 still 
incorporate these same basic approaches to the overall 
system design. 

These modern lines have of course made progress— 
operating speeds have nearly doubled as shown in 
Figure 13. Such lines have operated successfully at 
speeds as high as 2200 fpm. This increase in speed 
has brought increased complexity to the electrical sys- 
tem so that today such lines require power equivalent 
to the combined output of 36 large radio stations just 
for the reflow or flow brightening process. Over 3000 kw 
in low voltage d-c power is now required for the plat- 
ing, cleaning, and chemical treatment processes, and 
the number of drives has grown so far that today a 
single line will use 225 motors totalling over 2700 hp. 
As Mr. Apperson has already stated, such lines certain- 
ly are no mere collection of pieces. The co-operative 
efforts of engineers from the steel plant, the machinery 
manufacturer, the construction contractor, and the 
electrical manufacturer have been brought into focus 
to make such complex lines possible. 

R. T. Lucas: Your Figure 12 is a little reminiscent of 
the place where I probably should be today. That was 
our electrolytic line at Weirton. I do not know whether 
Mr. Fennell included our recent changes, but on our 
reflow we are adding an additional 600 kw of capacity, 
so that while we had 1800 kw to start with, we will now 
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end up with 2400 kw of reflow power. 


E. E. Vonada: We have been associated with the 


electrical drive equipment for the U. S. Steel Corp. 
type of tinning lines since their inception back in 1941. 
At that time the motor drive system was set up on the 
basis of a 3:1 constant horsepower range to cover a 
major part of the normal operating speed range. This 
was done to assure adequate break away torque to start 
the strip moving through the line. 

After the first few lines were put into operation, ex- 
perience dictated that the motor constant horsepower 
range Was not necessary, and the drive arrangement 
was changed to one using constant torque motors which 
is the drive system shown and described by Mr. Ap- 


To obtain the operating results in the short time in- 
dicated in the paper, it is not only necessary to apply 
the system engineering principles to the electrical sys- 
tem, but to the entire processing line installation. In 
general, this embodies the careful determination of the 
correct design for the individual machines which per- 
form the various operations involved in the process, 
and the proper coordination of these machines into a 
completely integrated processing line. The selection 
of this equipment must be continually tempered by 
maintenance and economic considerations, and the 
preferences of the industry personnel. Consequently 
for a line of the type described, it becomes essential 
that attention be given every detail to attain the per- 
fection expected of modern processing lines. The major 
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Figure 13 — Horizontal acid type electrolytic tinning line has line speeds of 2000 fpm and up and total power requirements 
of about 10,000 kva. Production is about 250,000 tons per year. 


Over the years we have seen a progressive increase 
in maximum operating line speed, with resultant in- 
crease in processing tanks. As a result, strip tension at 
the main pulling bridle became excessive, necessitating 
the addition of helper drive motors for conductor and 
sink rolls. Mr. Apperson’s figures show the present drive 
system for these helpers. 

I have one question I would like to ask Mr. Apper- 
son: That is, how does he provide for the load balance 
between the bridle motors? Normally, the bridle motors 
are of dissimilar horsepower, and it seems to me there 
should be some system to provide for load sharing. 

A. R. Geiszler: Mr. Apperson has done a commend- 
able job of outlining the necessity of system engineer- 
ing of the electrical system for a line such as the Kaiser 
tinning line. This electrolytic tinning line was installed 
by Kaiser Steel under license from the U.S. Steel Corp. 
and designed and built by our company. Mr. Apperson 
has discussed the tinning line so completely that no 
further comment is required. Of course, what he has 
said about system engineering for the tinning line ap- 
plies to a lesser or equal degree to any processing line. 
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combined cooperative effort of everyone involved in 
the project. The postwar trend of the majority of the 
steel plants has been to assign full line responsibility to 
the machinery manufacturer in order to furnish direc- 
tion and purpose to the effort involved. To us it has, 
indeed, been an inspiration to participate in the genuine 
cooperation displayed by all phases of the steel plant 
operation involving every man contributing to the pro- 
ject. 

The necessity for this system engineering has come 
about for two reasons: one, because of labor conditions, 
processes must be combined to obtain a more efficient 
overall operation; and two, because there have been, 
are, and always will be men of vision and courage in 
the industry. Figure 11 of the combination shear and 
temper mill line, indeed, is a testimonial to the vision 
and faith of such men. Two of these lines are now in 
operation and giving excellent accounts of themselves. 

With the vision and courage displayed by the men 
in the steel industry and the continued cooperative 
effort between them and the machinery and electrical 
manufacturer, perhaps Mr. Apperson’s crystal ball 
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processing line, beginning with the pickling line and 
ending in the tinplate piler, is not in the too distant 
future. 

R. J. Beeswy: We in maintenance become alarmed 
by the picture of the line control basement with its 
many control boards and further so at hearing Mr. 
\pperson talk of 20 feed back control units. 

What is being done to simplify maintenance? 

Inland has caustic lines and one of our problems ts 
strip tracking. Is this likewise true of line referred to in 
Mr. Apperson’s paper? 

We have experienced some trouble and expense with 
our plating current collector system. Loop control ts 
another problem. In the paper, photo electric cells con- 
trol the total plating current. What has been the ex- 
perience with tube failures? 

J. S. Apperson: First may I answer Mr. Vonada’s 
specific question concerning load balance between mo- 
tors of multiple drive bridles. We have not found it 
necessary on a line of this type to employ any special 
regulating means to provide adequate load balance be- 
tween motors on such a drive. The inherent drooping 
characteristics of the motor, plus perhaps external 
drooping resisters, have given sufficient droop to the 
motor speed characteristics so that two dissimilar rated 
motors on the bridle can operate together satisfactor- 
ilv. There is a case however, where additional means 
of insuring load balance is necessary. Such a case 1s 
where the motors may be operating as motors one 
minute and as generators the next. Under such condi- 
tions, the drooping characteristics of the machines 
operating as motors result in rising speed character- 
istics When operating as generators, and the machines 
will no longer carry their proportional share of the 
load. This condition can be compensated for with some 


rather straightforward control schemes but not neces- 
sarily involving regulating equipment. 

Mr. Beeswy certainly reflects a natural reaction of 
maintenance and operating people. However, the 
amount of electrical equipment involved on a contin- 
uous processing line should be no more alarming than 
the amount present on a modern hot strip mill. The 
important point to consider is that although there is 
an unusually large collection of electrical equipment, 
this equipment breaks itself down into a collection of 
relatively easily understood fundamental pieces, with 
those pieces tied together to make an overall system. 
Twenty regulating systems does sound like quite a large 
number but when considered one at a time each sys- 
tem is no worse than any other one regulating system. 

Iam unable to speak authoritatively on how to con- 
trol or eliminate tracking problems. Although we in the 
electrical industry are constantly attempting to assist 
in the solution of these problems, the basic difficulty is 
mechanical and not electrical. 

The loop controls are a source of maintenance. Any 
tube has a limited life. It is rather interesting to note, 
however, that although the first modulated loop con- 
trols were of the photo-thyratron type (which meant 
they involved gas filled tubes) on the Kaiser tinning 
line and similar applications, we have eliminated the 
gas filled tubes from the circuits. We take the output 
signal of the phototubes, amplify the signal through 
hard tube amplifiers, and apply the output of the hard 
tube amplifiers to the rotating regulator control cir- 
cuits. The elimination of the gas filled tube with their 
limited life characteristics, and the use of only hard 
tubes which have good life characteristics has reduced 
the maintenance problem on loop controls. 
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TRIPLE-FIRED 


FURNACES 


- « « built for U. S. Steel Corporation at Fairless Hills, Pa. 


...This type of 
Rust Furnace is 
VET To Moh Medi giel-libg 

all strip mills in 
re Slab Reheating Furnaces, with a total —-* a oe the waste ter ve. 
per hour, are now in operation in the new Fairless Works o Unite heating slabs to 
States Steel Corporation. Similar Rust installations have served efficiently be rolled into stria 
through the years to reheat slabs, blooms and billets in U.S. Steel’s vari- 
é 3 , steel 
ous other plants. Rust also designs and builds the different types of fur- 
naces to meet all of your needs for melting, reheating, or heat treating. 
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UNITED STATES STEEL CORPORATION 
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FRICTION SAW 








Shown here is an Enterprise Middle-cut Cold Cutting Saw, com- 
plete with five-station turret feeding mechanism, for production 
cutting ¥ thru 4 in. (4.500 in. OD) standard pipe in standard and 
extra strong weights in lengths ranging from 18 to 25 ft. 


ENTERPRISE Friction Saws employ the heat of friction to cut hot 
or cold steel sections faster than any other known method of 
sawing. The fast-spinning steel blade, having a large peripheral 
surface in comparison with the contact area, generates localized 
heat in the piece being cut. The resulting highly localized tem- 


Enterprise Crop-End Cold 


Iain lengthy trom 10 f0, 25 & Jona perature is sufficient to weaken the contact surface allowing the 
asian’ Gan. = saw to wipe it away without noticeably heating the blade or the 
remaining section. The chips removed are in the form of minute 

a oxidized flakes thereby indicating that friction sawing is indeed a 


true method for sawing metals. An increasing number of applica- 
tions indicate a general trend towards friction sawing in industry 
today. 
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The Enterprise Company designs and 


builds special friction sawing machines Write for Bulletin 502 de- 


scribing Enterprise Fric 


& complete with synchronized handling tables Gen Saul 
7s and conveyor systems to suit particular re- 
Bis The Enterprise Friction Saw Spindle Assembly quirements vs If your company has a 
is the heart of the machine. Saw arbor is of production cutting-off problem, consider 
orged steel held in special self-aliqning + es : oy sas 
; spherical roller bearings. Assembly is dy- friction sawing as a possibility. The Enter- 
3 namically balanced for 22,000 fpm sawing prise Company will gladly serve as your 
? speed with 42 in. steel saw. source for the equipment required. <SINBLISHED 187% 
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MACHINERY BUILDERS AND ENGINEERS 


(SUBSIDIARY OF WM. K. STAMETS COMPANY, PITTSBURGH) 


COLUMBIANA ‘ : OHIO 








(PHOTO COURTESY OF U.S. STEEL CORP.) 


Drawing an ingot from one of the twenty soaking pits designed and con- 
structed by Loftus at United States Steel Corporation’s new Fairless Works. 


® Cycle timer for accelerating initial tem- 
perature head. 


® Recirculation through normal combustion 
system to speed and unify heating. 


@New Low-Stress . . . Hi-Heat 1500°F 
(Plus) Recuperator of Proven Construc- 
tion and Materials. 


®@ Completely Automatic Dual Combustion 
System ...Dual Heat Distributing Outlets. 


@ INTEGRATED ... ABSOLUTELY FOOL- 
PROOF RECUPERATION. 


@ THE PIT WITH THE THERMAL FLYWHEEL. 
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True perspective drawing of a bat- 
tery of Loftus ingot heating fur- 
naces installed at Fairless Works, 
U.S.S. Corp. Note that the recup- 
erators are wholly integrated .. . 
entire pit body is rigidly bound and 
completely insulated . . . sufficient 
access stairs and walkways facilitate 
operation and maintenance. 


The Loftus top-fired recuperative pit furnace 
combines all the accepted improvements in the 
modern ingot heating furnace PLUS new fea- 
tures designed to accelerate production 

improve temperature uniformity . . . increase 
fuel economy . . . and reduce pit maintenance 
and steel conditioning costs. The improved 
tile recuperator reduces leakage and provides 


WRITE TODAY! For data on Loftus Pit Furnaces available 
upon request. Ask for latest literature describing in detail 
Loftus 2-way top-fired recuperative soaking pits. 


(COURTESY OF U.S. STEEL CORP.) 
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a ““Thermal Flywheel”’ which helps return the 
pit to normal operating temperature in the 
shortest possible time after charging. 

Each Loftus Pit Furnace features ‘Heat 
Acceleration” . . . synchronized to ingot charg- 
ing temperature to increase production; 
and ‘‘Flame Tempering,” to prevent overheat- 
ing, and to insure uniformity. 
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ENGINEERING CORPORATION 


Designers and Builders of Industrial Furnaces 


610 Smithfield Street, Pittsburgh 22, Pennsylvania 
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BATCH ANNEALING FURNACES 


T) (97 O?7 DNOLK . ' 
Vaal A (/ C* 2 / | AS -¢ 4 This outstanding SWINDELL installation at U. S. Steel’s 
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new Fairless Works provides advanced facilities for batch 
annealing coiled sheet. The portable hood-type furnaces 
are heated by radiant tubes giving full control over the 
FLEXIBLE TUBE CONTROL application of heat to each of the four stacks of coils. Let 

us discuss your annealing requirements, without obligation. 
LONG TUBE LIFE 


MAXIMUM FUEL ECONOMY 
LOW MAINTENANCE COSTS 


featuring 


Corporation 


PITTSBURGH 30, PENNA. 
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At Fairless, too...'"EY 
PUT OUR BEARINGS 


THROUGH THE MILL! 


There’s a lot that’s new at U. S. Steel’s fabulous Fairless Works. 
New ideas. New techniques. And new equipment . . . like 

the giant, 45-inch, 16,000-horsepower slabbing mill pictured above. 
But one basic construction rule never changes, for steel-makers 
always protect their investment with Hyatt Roller Bearings. 

At Fairless, Hyatt Bearings are in all charging cars, all mill 
motors, ingot cars, cranes, and the bar mill—as well as in 

the tables and lineshaft of the mighty new slabbing mill. 

So remember the ** Fairless formula”? whenever you 

make change-overs or buy new equipment. Be sure 

the bearing specifications call for Hyatts! 
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STRAIGNT () ) BARREL ( ) 
HYATT BEARINGS DIVISION « GENERAL MOTORS CORPORATION e HARRISON, NEW JERSEY 
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Dramatic symbol of America’s 
industrial might, U.S. Steel’s big 
Fairless Works is completely new 

a giant at birth! From founda- 
tions to furnaces, here is an out- 
standing example of industrial 
foresight and planning. 

Among this huge mill’s many 
impressive innovations is_ its 
planned system of power distri- 
bution. Substations, switchgear, 
and circuit breakers—channeling 


power throughout this giant of 


steel—are strategically located to 
provide maximum protection, 
control, and continuity of service. 

Installation of only the finest 
of equipment has been a long 
tradition at U.S. Steel. Electrical 
distribution equipment—of fun- 
damental importance—has to be 
rugged and dependable to fulfill 
these vital requirements. 






























































































at U.S. Steel’s new 


x| FAIRLESS WORKS 


kilowatts for a colossus feed 


= 


through switchgear and circuit breakers built by 1-T-E T-€ METAL-CLAD SWITCHGEAR 


installed in cold mill for 2400-volt distribution. 





Some 70 modern indoor and outdoor I-T-E Unit Substations 
| transform and distribute power throughout the mill. I-T-E Low- 
Voltage and Metal-Clad Switchgear, as well as Heavy-Duty I-T-E 
Circuit Breakers, guard the many critical steel processes. | 











From the start, I-T-E gave important engineering assistance . | 
in the preparation of specifications and in expediting switchgear = ya nee eae | 
orders for the Fairless Works. As a result of this close coopera- ; iwi ae PVT hale | 
tion, power distribution equipment was on the ground when Sean rh th a 
needed to fit right in with tight construction schedules. 

Traditionally a supplier of U.S. Steel, I-T-E is proud of its 
place as a major contributor of quality power distribution equip- 
ment for the new Fairless Works. 





1-T-E LOW-VOLTAGE SWITCHGEAR 
installed in sheet and tin mill for 480-volt 


AT FAIRLESS— 


I-T-E Switchgear protects: distribution. 
rolling mills open hearths 
coke ovens maintenance shops 
power house auxiliaries office building 
billet mills car dumper 
strip mill ore dock 
blast furnaces oil bulk storage 

















I-T-E HEAVY-DUTY CIRCUIT BREAKERS 





= ( L eatin. 
TY SWITCHGEAR Ty pes MT ind YH, used for DC sectionaliz 
ing in billet mill. 


I-T-E CIRCUIT BREAKER COMPANY 


19TH AND HAMILTON STREETS, PHILADELPHIA 30, PA. 


SWITCHGEAR PRODUCTS 














(including 75’ acid-proof stack) 









At right—Six tube pickling tanks of reinforced concrete, lined 
with (a) KEMSEAL membrane and acid-proof brick joined 
with (b) LECITE. Each tank is 30’ x 7’ x 6’. These tanks handle 


hydrochloric and sulphuric acids at high temperatures. 








At left—Fumes are drawn into underground duct 170’ long 
x 12’ wide x 8’ deep, lined with KEMSEAL membrane and 
LECITE-joined acid-proof brick. Fumes pass thence into (c) 
DUROPRENE-lined steel above-ground ducts, through large 
DUROPRENE-lined fume scrubber and finally into 75’ stack 
sae constructed of acid-proof brick joined with (d) BRIMSTO. 


The above installation was made by Electro Chemical Engineering & Manufacturing Co., in the new 
Fairless Works, National Tube, United States Steel Corporation, at Fairless Hills, Pennsylvania. 


This Fairless Works National Tube installation, including We are equipped to furnish complete acid-proofing 
all acid-proof materials, is EL CHEM throughout. service to meet any condition and any type of industrial 
(a) KEMSEAL—%” thick plastic impervious membrane, reinforced corrosive. 
with glass cloth . ‘ . , 
The experience and advice of our engineers is at your 


(b) LECITE—Furan acid- and alkali-proof resin cement 
(c) DUROPRENE—Neoprene rubber lining 
(d) BRIMSTO—Plasticized sulphur-base cement 


command without obligation. 


WRITE: 


PIS r aaee - 
EFLEvi¢co CHEMical 
ENGINEERING & MFG. CO. 


Avery Street * Emmaus, Pennsylvania 













Manufacturers of acid- and alkali-proof cements, linings and coatings since 1912 
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Joe Magarac never dreamed of a steel plant like the new U. S. Steel Fairless 
Works. It is the largest single steel plant ever built at one time. The William B. Pollock 
Company is pleased to congratulate U. S. Steel on the completion of this mammoth project. 

In conjunction with Arthur G. McKee and Company of Cleveland, Pollock fabricated 
the steel for both of the Fairless blast furnaces and furnished much of the allied operating 
equipment. 

McKee and Pollock have collaborated in engineering, fabricating and erecting steel plate 
throughout the world. Pollock's designing, engineering and fabricating in modern machine 
shops and plants enable them to consistently meet field erection wwe Sl The association 
has been highly rewarding for their many joint customers. 
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THE WILLIAM B.\ COMPANY 


YOUNGSTOWN, ae OHIO 


STEEL PLATE CONSTRUCTION + ENGINEERS + FABRICATORS + ERECTORS 
BLAST FURNACES + HOT METAL CARS AND LADLES + CINDER AND SLAG CARS + INGOT MOLD CARS + CHARGING BOX CARS + WELDED OPEN HEARTH LADLES 
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HOW LINK-BELT 
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largest iron ore handling system ever built at one time 
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TRAVELING SAMPLING AND 


SHIPLOADER WEIGHING STATION 
\ 175-61. BELT 
| CONVEYOR 
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STORAGE 


400-FT SECONDARY 
ORE BRIDGE CRUSHER 


1250 HP. DRIVE 
FOR PRIMARY BELT 


CAR DUMPER AND 
PRIMARY CRUSHER 
(67 90-TON CARS 
DUMPED PER HR.) 


sy f TRANSFER FROM 
ie et 910-FT. BELT THE 2 TUNNEL 
CONVEYOR RECLAIM CONVEYORS 








LINK-BELT fulfills 
“turn-key” responsibility for 
design, fabrication and 


erection of 6000-ton-per-hour 


ore-handling system 
in Venezuela 


O MOVE Cerro Bolivar's ore from 
fete car terminal to ocean-going 
ships, U. S. Steel's Orinoco Mining Co. 
appointed Link-Belt the prime con- 
tractor. The project was engineered, 
fabricated and installed in 23 months 
—five months ahead of schedule. This 
was accomplished with the excellent 
cooperation of suppliers and our sub- 
contractors, Wellmann Engineering Co. 
and McDowell S. A. of Caracas. 

As the ore moves via Link-Belt belt 
conveyors to the ships, it is crushed in 
two stages. Enroute it is also stockpiled 
to be reclaimed as needed at a rate of 








Aerial photograph and schematic 
flow sheet trace ore’s movement from 
railhead to ship. Link-Belt belt con- 
veyors along dock and boom load a 
ship. The facility may be expanded, 
when necessary, to load ships at 
12,000 long tons per hour. 


up to 6000 long tons per hour. The 
shiploader is versatile enough to handle 
all types of ocean-going ships plus a 
39-ft. annual water level variation of 
the Orinoco River. One shiploader 
operator electrically controls the speed 
and capacity of the entire reclaiming 
system—from storage pile to the ship. 
On projects large and small, Link- 
Belt offers unified responsibility for 
materials handling and processing plants 
—from design to successful operation. 
A call to your nearby Link-Belt office 
will place the facilities of this compre- 
hensive organization at your service. 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago'l. To Serve Industry There Are Link-Belt Plants and Sales Offices in All Principal 
Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. Representatives Through- 


out the World. 
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ORE from ship unloading tower is delivered to conveyor on left 
from which it is transferred to the conveyor on the right. Then 
the travelling stacker discharges into the trough from where it is 
re-cast into the storage yard by the bridge. 





ST 
COAL whether water borne or from rail- COKE travels from the coke plant to the blast 
road cars is moved to storage or directly furnace stock bins via this 5611-ft. long belt 
to the coke plant on this conveyor which conveyor. 


is equipped with Link-Belt idlers. 


LINK: 
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SERVES U.S. STEEL- 
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largest integrated steel mill ever built at one time 





LINK-BELT equipment 
forms integral part of 
Steel’s “dream” mill 


HEN U. S. Steel planned the 
WV new Fairless Works, they 


were not hampered by any of the 
usual restrictions, such as space and 
existing equipment. They could— 
and did—design a “dream set-up.” 
And they called on Link-Belt to sup- 
ply vital parts of the big, flexible 
conveying systems in various areas 
of the mill. 

Raw materials—ore from ship un- 
loaders, coal from ships or railroad 
cars and coke from coke plant to 
stock bins—are all handled by belt 
conveyors equipped with Link-Belt 
heavy-duty idlers and speed reduc- 
ers. Also, following modern coke 
plant practice, all ammonium sul- 
phate is dried in a Link-Belt Roto- 
Louvre Dryer. 

The complete coil conveyor sys- 
tem for the hot strip mill was de- 
signed by Link-Belt, who also de- 
signed and furnished the rugged 
booster drives for this system. P.LV. 
speed changers were selected for the 
exacting requirements of the flying 
shears in the tin mill—and Link- 
Belt enclosed gear drives are used 
extensively in other sections of the 
mill. 

The Fairless Works also uses Link- 
Belt conveyor chains and sprockets, 
bearings, a trolley conveyor and 
other essential equipment. 

For complete information on 
equipment Link-Belt builds to handle 
bulk materials and steel in every 
form—call your nearest Link-Belt 
district office. Our engineers will 
work with your engineers, consult- 
ants and builders of mill and process 
equipment—help you achieve mod- 
ern efficiency in your mill. 


One source . . . one responsibility 
for materials handling, processing 
and power transmission machinery 
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FOUR OPEN HEARTH CHECKER 
CHAMBERS CLEANED IN 10: HOURS 


Expensive rebricking job avoided; deposits removed from checkerworks 


by DOWELL engineers using a high-pressure solvent jet 





Before chemical cleaning 


Recently, Dowell was called to clean four badly fouled 
checkerwork chambers of an open hearth furnace. A 
high-pressure solvent jet, designed by Dowell to combine 
chemical and hydraulic action, made it possible to com- 
plete the job in only 10!2 hours! 

Inspection after cleaning showed the checkerworks to be 
free of deposits. This cleaning by Dowell Service avoided 
an expensive rebricking of the checker chambers which 
would have required a maintenance shut-down of four 
or five weeks. 

This was the fourth time these checkerwork chambers 
had been cleaned by Dowell—and the fourth time that 
the operator had been well pleased with the results. 


The high-pressure jet is used by Dowell engineers to 


After chemical cleaning 


spray the lateral openings between the bricks, in effect 
actually scrubbing the refractory surfaces with chemical 
solvents. The size and shape of the checkerworks seem to 
have no bearing on the effectiveness of the jet. 


Dowell engineers have had extensive experience in clean- 
ing industrial equipment with chemical solvents. Almost 
every piece of equipment found in blast furnace gas 
cycles and open hearth furnaces has been cleaned by 
Dowell. As a matter of fact, some have been cleaned 
while in actual operation. 


Call a Dowell engineer to discuss your maintenance 
cleaning problems. He'll be glad to make a cost estimate 
on cleaning your equipment with chemicals. If you 
prefer, write directly to Tulsa, Dept. F-29. 


OWELL SERVICE | 2 ai 


Over 100 Offices to Serve You with Chemical Cleaning for: 


DOWELL 


Boilers + Condensers « Heat Exchangers + Cooling Systems 
Pipe Lines + Piping Systems * Gas Washers + Process Towers 


Process Equipment « Evaporators « Filter Beds 


Tanks A Service Subsidiary of 
Chemical Services for Oil, Gas and Water Wells 


THE DOW CHEMICAL .COMPANY 


DOWELL INCORPORATED «¢ TULSA 1, OKLAHOMA 
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CLARK CONTROL gate 2c FAIRLESS WORKS 


e U.S. Steel uses CLARK control 

equipment for dependable electric control 
of many of its vital production operations 
at The Fairless Works. Shown here are 
some of the CLARK control panels in this 
gigantic mill . . . Steel mill control is a 
CLARK specialty and the Fairless Works 
installations are further proof of the con- 
fidence large steel producers place in 
CLARK engineering and CLARK equipment. 
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Joe Lark ©) CONTROLLER Comtony 


ENGINEERED ELECTRICAL CONTROL ‘F P 1146 EAST 152nd STREET © CLEVELAND 10, OHIO 











New mill machinery speeds seamless tube production 

















180 STEEL TUBES PER HOUR — that’s the production record of this 
mechanical extrusion press. We also offer high-speed hydraulic 
extrusion presses for the non-ferrous industries. 


HIGH OPERATING SPEED of Mannesmann-Meer automatic return 
mill boosts production, cuts costs in any automatic mill plant. 
Special guides in mandrel bed aid quick changeover of schedules. 
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INCREASE OD REDUCTION at each three-roll stand on this stretch- 
reducing mill. New low-cost group drive permits speed adjust- 
ment for each stand. Special stand changing device provides for 
quick schedule change. These same features are available for con- 
tinuous mandrel mills. Many outstanding design features are also 
available for both sinking and sizing mills. 


HEAVY-DUTY REELER WITH ROLL OBLIQUITY adjustable in both 
planes, has individual motor drive for each roll. Permits use of a 
plug of any taper for any desired expanding action. All 
Mannesmann-Meer reelers are extra heavy and rugged in construc- 
tion with anti-friction bearings throughout to assure best possible 
rolling conditions. 





Got production bottlenecks on seamless tubes? Examples of some of our new developments in mill 








At Mannesmann-Meer you'll find complete mills or 
mill machinery designed and built specifically to speed 
production and cut costs. 

We're the only manufacturer of tube mill machinery 
who can draw on over 65 years of experience in the 
operation as well as the design of complete seamless 
mills. Let us put this production and engineering know- 
how to work for you. 
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WORLD SPECIALISTS IN HIGH-SPEED TUBE-MILL MACHINERY 


machinery are shown here. Mechanical and hydraulic 
extrusion presses — piercing mills — automatic return 
(plug) mills — continuous mandrel mills — heavy- 
duty reelers — assel mills — pilger mills — expanding 
mills — sizing mills — stretch-reducing mills — large 
electric weld pipe mills — rotary straighteners — tube 
reducing machines — are but a few of the many products 
in our complete line. 


ENGINEERING & CONSTRUCTION COMPANY 
900 Line Street, Easton, Penna. 





IRON AND STEEL ENGINEER 


& Af sil 2 5 


AG i * | Nil saan fi ‘ _ Qy | Mil : ; 
a VV LA-UMW OW | VAM, Hou SRL g j AW UI 
' ' J 


Fairless — 
Works 


’ 
\ 











ALLIS-CHALMERS © 


MILWAUKEE 1, WISCONSIN 




















33,000 kw of steam-electric power for Fairless. 
Turbine features include accessibility of stop and inlet valves, 
centralized operating controls, self-contained and automatic 
steam-sealed gland system, above-the-floor oil piping and 
effective control of horizontal and vertical thermal move- 
ments. The generator offers simplified hydrogen seals and 
control, spiral stator ventilation, flexible core mounting, and 
“walk-in” exciter housing. 


Double-armature twin drives power this two-stand 
tin temper mill. Driving the No. 1 stand at left are four 
150-hp dc armatures. Four 200-hp armatures comprise the 
No. 2 stand drive at right. 
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which offer the most modern 
refinements to the control 
| circuits. 
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Fair 
U.S. Steel Corporation’s 
new integrated steel or \\ 


plant in the Delaware 
Valley, engineered for 
modern mill operations 
. .. produces its own coke, iron and steel as 
well as finished steel . . . is one of the largest 


plants of its kind in the world. 





Again, as in other important mills of this 
vital industry, Allis-Chalmers was called up- Allis-Chalmers controls, motor-generator sets, and 
on to furnish a wide variety of equipment drive motors for the 30-in. billet mill. Left background shows 
designed for steel mill duty. the 8000-kw m-g unit powered by an 11,200-hp synchronous 
motor, variable voltage control panel, and a 3-unit 180-kw 
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Rolling steel requires tremendous power, 


a part of which is produced by an Allis- exciter m-g set. The six drive motors are rated 1750 hp, 


Chalmers 33,000-kw turbine generator unit. 300/600 rpm, 600 volts de. 
All 250-volt direct current for material han- 
dling . . . from ore to finished steel .. . is 
supplied by A-C rectifier units totaling 
25,000 kw and located throughout the plant 
for maximum efficiency. Important rolling 


operations for billet mills, hot strip mill, and 
the two-stand tin temper mill are accom- 
plished with controls, motors and generators 
designed and built by Allis-Chalmers. 


For specific information on controls, drives 
and other electrical equipment to meet the 
needs of your expansion or conversion pro- 
gram, contact the nearby A-C office or write 
to Allis-Chalmers, Milwaukee 1, Wisconsin. 





Four 1250-hp, 400/800-rpm, 600-volt 
dc motors driving four stands in the 21- 
in. continuous billet mill. Variable volt- 
age controls, 4000-kw synchronous m-g 
set, and a 130-kw exciter m-g set for 
this mill were also furnished by Allis- 
Chalmers. 


One of four universal roughing stand 
drives in the 80-inch hot strip mill. 
Operating in conjunction with the 3500- 
hp broadside wound rotor motor shown 
on the cover, these four 6000-hp syn- 
chronous motors provide power for re- 
ducing large slabs. Other A-C motors in 
this mill include a 2000-hp synchronous 
scale breaking motor and two 500-hp 
wound rotor motors for a vertical edger. 


CHALMERS 
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Outdoor type main transformers for two 
1500-kw, 250-volt rectifier units in the Open Hearth 
area. These transformers are oil insulated self- 
cooled, with built-in interphase reactors, and are 
provided with ground level tap changers for ease 
of operation, and broad flanged wheels for use on 
rails or flat surfaces. 

















One of two 1500-kw, 250-volt 
rectifiers supplying direct current to 
cranes, pig casting machines, bailer, 
slag cars, and stock house equipment 
in Open Hearth Furnace area. Each 
unit substation is designed for a 
three-phase, 13,800-volt, 60-cycle 
supply and is suitable for starting 
and stopping by manual or remote 
control. 


Two 500-kw, 250-volt metal-clad rectifier units 
supplying dc service to coke plant pusher and coke 
handling equipment in the Coke Oven area. Units 
are factory assembled and wired, complete with dc 
switchgear and transformers. Both rectifier units 
feed a common load, providing maximum avail- 
ability at all times. 


ALLIS-CHALMERS © 


MILWAUKEE 1, WISCONSIN 
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ASSOCIATE 


WEAN EQUIPMENT CORPORATION 
Cleveland, Ohio 


THE McKAY MACHINE COMPANY 
Youngstown, Ohio 


FLINN & DREFFEIN ENGINEERING CO. 
Chicago, Illinois 


——— 
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COMPANIES 


THE HALLDEN MACHINE COMPANY 
Thomaston, Connecticut 
THE DREVER COMPANY 
Philadelphia, Pennsylvania 
THE WEAN ENGINEERING COMPANY 
OF CANADA, LTD. 
Hamilton, Ontario 
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REPRESENTATIVES 


ENGLAND 
John Miles & Partner 
(London, Ltd.) 
London, England 


Okura & Compony 
Tokyo, Japan 


FRANCE 
. Daemiron & Company 
Paris, France 


Norvil Company 
Milan, Italy 








Wean 74"-wide continuous high-speed 
STRIP PICKLER with temper mill. 


Wean 74° HOT STRIP SHEARING and 
PROCESSING LINE including following 
operations: process uncoiling, side trim- 
ming or slitting, temper rolling, coiling 
or cutting-to-length, leveling and classi- 
fying and piling. = 


and built steel strip production equipmeni 
in operation at the Fairless Works of the 
United States Steel Corporation 
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ENGINEERING CO. IN 
Warren, Ohio 


SPECIALISTS IN SHEET, TIN 


STRIP MILL EQUIPMENT. 


AND 


Wean-Ferrostan Electrolytic 
Tinning Line. 


a 


Wean 48” Electrolytic Cleaning 
Line for sheet strip and tin plate. 


4°" 


The United States Steel Corporation points with just pride to the 
Fairless Works as the world’s most modern steel making facility. 
Wean Engineering Company, Inc., is proud to have been a ‘’partner’”’ 
in this great new chapter of production achievement. 


From its conception the Fairless Works was intended as the ultimate 
in modern steel production. From raw material receiving to finished 
steel shipping, every station was carefully analyzed to make certain 
that the most advanced, yet practical, methods were adopted. 


Concentrating on the production of strip sheets and tin plate at fast- 
er speeds, while actually improving quality, U. S. Steel selected the 
Wean Engineering Company, Inc., to design and build Pickle Line 
Equipment, a Hot Strip Shearing and Processing Line, an Electro- 
lytic Cleaning Line, Electrolytic Tinning Line Processing Equipment 
and the Cold Strip Flying Shears (Hallden) pictured on these pages. 


One of two Haliden high- 
speed, rotary sheet shears. 
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ENGINEERS AND DESIGNERS OF 
EQUIPMENT FOR THE AUTOMOTIVE, 


The McKay Heavy 
Duty Machine shown 
below permits uncoil- 
ing hot rolled materi- 
al up to 1500 ft. per 
minute. 
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Building a plant for the future requires equipment 
that anticipates future demands. 


When designing “The Fairless Works” — the U. S. 
Steel Corporation insisted on equipment that 
would satisfy future requirements. 


For this ‘mill of tomorrow’ the McKay Machine 
Company has supplied the processing uncoiler 


Litho in U.S.A. 


FABRICATING AND 


STEEL INDUSTRIES 











(illustrated above) and the upcoiler in the Wean 
74" Continuous Strip Pickle Line. 


The Wean 74” Strip Shearing and Processing 
Line also includes a McKay processing uncoiler 
and roller leveler. 


We are proud of the faith displayed by U. S. Steel 
in their selection of McKay Equipment for this 
most modern steel mill. 



















Close-up of Walker secondary five dust recovery clarifier, 
installed by Dravo at United States Steel Corporation's 
Fairless Works. Shown are the bridge, infivent flume, energy 
inlet center well and collector arms. 
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DRAVO installs 
world’s largest industrial waste treatment plant 





Now at work in the new Fairless Works of the In addition to all waste water from the hot strip | 
United States Steel Corporation at Fairless Hills, and tube mill, the terminal plant receives discharge 
Pa., is the largest waste treatment operation ever from the oil interception plant. This waste is proc- 

installed. Dravo Corporation furnished and in- essed through aeration chambers to settling cham- 
stalled three Walker Process Plants to eliminate bers and then pumped to the river. 

flue dust, oils and acids from waste water before it This is just one of many ways in which Dravo 


was returned to the Delaware River. supplies the steel industry with products and serv- 


The secondary flue dust recovery plant consists ices. ““Dravo Bulletin 1200-A” will further illustrate 
of a Walker Process Equipment Inc. Clarifier, Floc- how Dravo can work for you. For your _ 
culator, Mixer and a Lime Tower. Waste from the copy write to Dravo Corporation, * 
Walker Primary flue dust Clariflow Thickener is Machinery Division, Fifth and Liberty iD | 





further processed here with lime prior to discharge. Avenues, Pittsburgh 22, Penna. 


The oil interception plant receives from the sheet 


and tin mill such waste as chromic acid, spent 
pickling solution, sodium silicate, oils and grease ty OC) A 
all of which are processed through a four-stage 

c oO 


mixing system. Dravo supplied and installed the oS 2 8 See eS Oe 
Walker Process mixers, flocculating clarifier, A.P.I. PITTSBURGH 22, PENNA. 
Separator and fabricated and erected the piping. 








Sales Representatives in Principal Cities 
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traditional service = i. 4 


for the new 





Steel’s move to Delaware Valley is a pioneering move — 
good for Steel, good for steel users. 
Since 1907, SSF has pioneered along with America’s 
entire steel industry in applying the science of anti-friction 
to more efficient mill operations. Here, for example, are ; 
three outstanding SiS contributions to the Fairless Works— 4 
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The SKF Spherical Roller The SKF Spherical Roller The S&F Double-Directional, 


Thrust Bearings—installed on Bearings—provide longer Thrust Ball Bearings — with 
deep well pumps, un-coilers, bearing life for ingot cars, mill high thrust capacity for the 
and other equipment where run-out tables, and cranes. grueling service of skelp mill 
there is a problem of heavy, operation. 


high speed thrust loads. 


Not only Steel but every industry has 
learned to look to SHDS/P Engineers for 
the best ways to put the right bearing in 
the right place. 1849 








EIRP” INDUSTRIES, INC., PHILADELPHIA 32, PA. 


—manufacturers of &8KF and HESS-BRIGHT® bearings. ist A L L A N D Te) L L E R B 3 A R " N re S 
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Electrical 
and Mechanical 
Installation 
under PEC prime 
Responsibility | 











Motor Room for 
Coiled Skelp Mill 
and Butt Weld Mills 

(left) 
10—DC Skelp Mill Roll Drive 


Motors with 2—3000 KW & 2— 
1000 KW Rectifiers (center) 


(right center) 
One of 2—1000 KW M-G sets 
for Butt Mill Roll Drives 


Equipment layout by National 
Tube Engineers for most eco- 
nomical use of copper 


No. 2 Continuous Butt Weld 
Mill. Both mills embody max- 
imum use of stretch reduction 
principal. 


Skelp and Butt Mill Installations 


required combined total of: 
572,000 ft. steel conduit 
2,385,000 ft. wire and cable 


No. 1 Mill—"’ to 14" 
No. 2 Mill—1Y%"' to 4” 


6 


Electrical Equipment 
Combined total rating of roll drive and auxiliary 
motors, motor-generator sets and rectifier units 


installed and connected for operation of both 
mills exceeds: 


Slabbing Mill 
158,180 HP 
Total Both Mills 242,630 HP 


Wiring Materials Included: 
503,000 Fr. Steel Conduit, 
827,000 Fr. Wire & Cable, 
20,000 Lbs. Copper Bus Bar, 
350 Tons Miscellaneous Steel Fabrication. 


installation Time 

Three days after award of construction contract, 
preliminary electrical work started. 

Within one year after the first deliveries of equip- 
ment, the Hot Mill rolled and coiled the first slab. 
— and 64 days later the Slabbing Mill rolled its 
first ingot. 

The construction period was restricted to a mini- 
mum under closely planned work schedules and 
well co-ordinated efforts of electrical, mechanical 
and piping crews. 


Electrical Installation Mechanical Erection 
by by 
PATTERSON-EMERSON-COMSTOCK, Inc. EICHLEAY CORPORATION 
Pittsburgh 19, Pa. Pittsburgh 19, Pa. 


Piping Systems by 
BLAW-KNOX COMPANY 
Power Piping and Sprinkler Division 
PITTSBURGH 33, PA. 
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45"x 90" Slabbing Mill 
80" Hot Strip Mill 


UNITED STATES STEEL CORPORATION 
Fairless Works, Fe s, Pa. 


Mechanical Installation 
BY EICHLEAY 


A total of 26,000 tons of ma- 
chinery was precision installed. 
All major mill components and 
auxiliaries for both the Mesta 
45” x 90” Slabbing Mill and 80” 
Hot Strip Mill were erected on a 
rigidly maintained schedule. 


45’’x 90” Slabbing Mill 


Mill Piping Systems 
by 
Power Piping and Sprinkler Division 


BLAW-KNOX COMPANY 


Piping in the oil cellar of the 80” 
hot strip mill is typical of the 
high pressure piping . . . fabri- 
cated and erected by Blaw-Knox 
. » « for both the hot strip mill 
and the 45” x90” slabbing mill 
in the most modern plant of the 
United States Steel Corporation. 





Mechanical Installation 
Fairless Works 


NATIONAL TUBE DIVISION 
USS CORPORATION 


Fairless Hills, Penna. 


We are happy to have been of service to the 
National Tube Division of the U S S Corp- 
oration at the great new Fairless Works, 
Fairless Hills, Pa. 


Our work included the mechanical installa- 
tion of the Morgan 10 Stand Skelp Mill and 
two Aetna-Standard Continuous Weld Pipe 
Mills—one '2” to 112” Mill and one 11%” to 
4” Mill—together with all auxiliary equip- 
ment for these mills. Over 6,000 tons of mill 
equipment was mechanically installed. 


Lichleay 


CORPORATION 


33 South 19th St., Pittsburgh 3, Pa. 
681 Market St., San Francisco 5, Calif. 
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NEW SUTTON SEVEN ROLL STRAIGHTENER 
For bars and tubes. Two 3-roll 


SUTTON STRAIGHTENER, Model 12 BC es pom sing oh -yammart 
NOW USED IN 10” BAR MILL WAREHOUSE ~ 


are adjusted automatically 
machine is set for stock size, 
FAIRLESS WORKS 
United States Steel Corporation 












STRAIGHTENERS 


BY SUTTON 
provide ... SPEED ... PRECISION ... DEPENDABILITY 


You get the advantage of our years of specialized 
experience with every installation. Sutton Straight- 
eners are built in all sizes for bars and tubes from 
¥%"' to 18"' in diameter. They operate at speeds 
up to 1000 feet per minute. 






Ask us for a proposal or for specific informa- 


on HEAVY-DUTY cf ; is tion about any straightening need you may 
nv tout svat have. There is no obligation for this service, 






For flats, squares, hexagons, 
angles and other shapes. 
Heavy duty construction with 
anti-friction bearings through- 





out. 
© 
COMPANY 
Manufacturers for Ferrous and Non-Ferrous Industries 
STRAIGHTENER AND POLISHER : STRAIGHTENERS, SHEET LEVELLERS, HYDRAULIC STRETCHERS, GAG 
For cold drawn bars. Has four ' 
etait ela PRESSES, ROTARY CLEANERS, HEAVY DUTY UNIVERSAL JOINTS, ROLLS 


good for high-speed work. BELLEFONTE, PENNSYLVANIA 
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AT U.S. STEEL’S 
FAIRLESS 
WORKS: 


3 UNIQUE BLISS 





COLD MILL INSTALLATIONS \ 


Three interesting rolling mills catch a visitor’s 
eye at the Fairless Works: the big, fast Two- 
Stand Tandem Mill that temper rolls tin plate; 
the Two-High Mill built right into the Wean 
pickling line to pulverize oxide on the hot rolled 
strip and thereby speed pickling; and another 
Two-High Mill in the Wean Shearing line which 
tempers, trues-up and flattens strip—eliminating 
extra handling steps. 

Each of the mills is Bliss-Built—all are the 
result of close cooperation between Bliss rolling 
mill engineers and U. S. Steel’s top engineers 
and operating men. And each of the three mills 


encompasses the most advanced thinking in 





design, material handling and instrumentation 
for speed, safety and quality control. If you'd 
like to see other examples of modern Bliss rolling 
mill equipment and accessories, write for a copy 
of our new 60-page Rolling Mill Brochure today. 


Ask for catalog 40-A. 


E. W. BLISS Company 
General Office: Canton, Ohio 


BLISS 





ROLLING MILL DIVISION: SALEM, OHIO 


Remember: BLISS for Presses, ROLLING MILLS, Special Machinery 

















TEMPERS TIN PLATE AT 3700 FPM. This 19” and 53” x 48” Bliss Two-Stand Tandem 
Mill tempers tin plate in gages from 0.007 in. to 0.015 in. to a width of 36 inches. (It can, 
however, roll up to 44-in. width maximum, if needed.) Motorized conveyors feed coils into 


and away from the mill, eliminating handling and minimizing stock damage. In line with 
latest design trends, all driven rolls are individually motorized (left) including cone payofl 
reel, auxiliary tension rolls and tension winder. This arrangement results in lower inertia 
factors for accelerating and decelerating, plus other advantages. On roll drives, special 
“thrust pedestal stand bearings” are provided to protect drive motors in roll changing. 


A NEW DEVELOPMENT IN STEEL MILLS is this 32” x 80” IN THE SHEARING AND SLITTING LINE is this 32” x 80” 
Bliss Two-High Mill, an integral part of the pickling line at Bliss Two-High Mill—where it tempers and flattens the strip 
Fairless. In a use unique to the steel industry the mill gives prior to shearing. Representing the latest design in this type 
the strip a light reduction, shapes it and pulverizes its tight of mill, it has complete controls and a special DC motor drive 
oxide (formed with the rapid cooling which follows hot to supply the necessary wide range of speeds. By using the 
rolling), thereby making the material easier to pickle. The mill in this way, U. S. Steel completely eliminated an extra 
entire pickling operation is speeded and tonnage is boosted handling operation, which is so important to its high quality- 
considerably. control standards. 


























450 /75/20-ton 4-girder ladle crane with 69’-6” span. 2-motor, synchronized worm drive. 
Vibrationless under all operating conditions. Operator's cab air-conditioned. 





200 /30-ton 4-girder double trolley hot metal ladle crane. 
80’ span. 


400-ton capacity push-pull Stripper and Extractor Crane. 2.5-million- 
pounds pressure elminates stickers. Overload rating of 1250 tons. One operator 
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* | (FAIRLESS WORKS) 


The four cranes illustrated on these pages are 
the largest of their type in the world. They were 
created by teams of Alliance and U. S. Steel en- 
gineers for U. S. Steel’s new Fairless Works. 

Alliance cranes function in virtually every de- 
partment in the mammoth Morrisville plant—day in 
and day out—safely, efficiently and economically 
. «+ helping to establish new production records. 
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30-ton capacity, telescopic ram, low head room soaking 
pit crane. 106’-0” span. Tong range 12” min., 72” max. 


The techniques embodied in these giant cranes 
can be embodied in cranes designed for opera- 
tion in your plant. When it’s time to consider 
your crane requirements come to Alliance. We'll 
be glad to analyze your needs and work with you 
to effect the most efficient and economic solution 
of your problem. 


“Give Us the Runway and We'll Lift the World” 


THE 


Main Office, Alliance, Ohio 


MACHINE COMPANY 
Founded 1901 


World’s Largest Builders of the World’s Largest Cranes 





Fast’s Couplings in the 30-inch Billet Mill Motor 
Room, U. S. Steel, Fairless Works. Cover guards 
removed for photographic purposes. Photo courtesy 
U. S. Steel Corp. 
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U. S. Steel’s Fairless Works equipped with Fast’s Couplings 


When U. S. Steel equipped its new Fairless Plant they They also offer the lowest cost per year... usually 
selected Fast’s Couplings for installation. outlast the equipment they connect. Many still in use 
It’s no wonder that U. S. Steel specified Fast’s. Fast’s after 30 years. Why? Because they are ruggedly con- 
Couplings have the approval of industry in general structed of the sturdiest, most practical materials... 
everywhere. all steel in construction, unique in design. 


Industry finds that Fast’s Couplings minimize down- 35 years of experience in developing these materials 
time. Fast’s, the original gear type couplings, give and designs means our staff is well prepared to give 
trouble-free performance. Save on maintenance. Save you the most effective and cost-saving solutions to 
money (often thousands of dollars in production your coupling problems. Let Koppers help you. Just 
losses) because there is no down-time due to breakage write, outlining your requirements. And mail the 
or expensive replacement of perishable parts. coupon below for additional general information. 


THE ORIGINAL 


KOPPERS COMPANY, INC., Fast’s Coupling Dept., 216 Scott St., Baltimore 3, Md. 


| 
| 
Gentlemen: Please send me a Free, Fast’s Coupling Catalog giving 7 

detailed descriptions, engineering drawings, capacity tables and 
METAL PRODUCTS DIVISION + KOPPERS photographs. | 
COMPANY, INC. + BALTIMORE, MD. This | 
Koppers Division also supplies industry with Name.... neeee - | 

American Hammered Industrial Piston and 

Sealing Rings, Koppers Electrostatic Precipi- Company Terrerer ee | 
tators, Aeromaster Fans and Gas Apparatus. | 
Engineered Products Sold with Service Address | 
| 
| 


IRON AND STEEL ENGINEER 





‘ TP RO, ee ey amma Gacy a 


pa 





='"Ss. < a 
(G6) ENGINEERING REPORTS: 
ay 


“se — 


* 


~ 





RECORD HORSEPOWER. G-E main drive system for world’s fastest cold mill at Fairless has record 
total horsepower of 21,650. This triple-armature twin drive packs 6000 horsepower into No. 5 stand. 


Drive-engineered by General Electric . . 


World's fastest cold mill rolls at 7000 fpm 


Showcase of the steel industry, the new Fairless 
Works of United States Steel at Fairless Hills, Pa., 
reflects the latest in drive engineering and equipment 

much of it General Electric. Typical is this 5-stand 
tandem cold reduction mill, powered by a General 
Electric drive system. 

Fastest in the world, this cold mill speeds at 7000 
feet per minute-—almost 80 miles per hour—delivering 
two tons of .009-inch-thick strip per minute. Accelera- 
tion from standstill to top speed takes only ten 
seconds. And the combined 21,650 horsepower of its 
main drives is also a record for this type of mill. 


G-E designed individual-generator control gives 
the mill greater flexibility and simplicity of operation, 
plus a higher percentage of ‘‘on-gage’”’ strip. G-E drive 
motors, specially designed to reduce stored energy to 
a minimum, permit acceleration and deceleration at 
the high rates required. And responsive auxiliary drive 
system helps assure accurate control of gage and shape 


of strip even at these high speeds. 


See next page for design story 
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APPLICATION ENGINEERING—On the job from early planning stages through start-up, 
G-E Application Engineers like W. E. Miller (left) helped design and install drive system. 
Here, he discusses 5-stand mill control with U.S. Steel engineers. 


At record-breaking Fairless Cold Mill... 


General Electric engineering 


PRODUCT ENGINEERING—One man has control of 5-stand mill 
from main control board at No. 2 stand. G-E Product Engineers 


F-40 


designed special 


control 


equipment which continuously 


monitors performance, and perceives and corrects variations. 
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FIELD ENGINEERING Helping with mill’s installa- 
tion and start-up operations, G-E Field Engineers 
H. L. Peacock (left) and C. E. Batchelder 
test differential relays with a U.S. Steel engineer. 
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ANALYTICAL ENGINEERING—New circuitry for the 7000-fpm neer F. S. Roth. Application Engineers C. C. Thomas and 
mill was developed using computers such as this electronic R. G. Beadle check results of a ‘‘run’’ of the mill just com 
differential analyzer being operated by G-E Analytical Engi- pleted on the analyzer to eliminate problems before installation. 


Save planning time, speed start-up 


Key factor in the success of Fairless’ cold reduction mill drive 
was the over-all system approach which co-ordinated the electric 
and process equipment. U.S. Steel and Mesta engineers, working 
with G-E engineers as a team, designed the 21,650-hp main 
drive system. 

Backing them up were G-E engineers who “‘ran’”’ the mill on 
electronic computers to eliminate problems before installation, 
designed new control and drive circuits, assured the right equip 
ment arrived at the right time, and helped start up the mill. 

Whatever your steel-mill electrical requirements, these and 
other G-E engineering services are available to help you achieve 
higher speeds for greater output, more accurate control of product 
quality, and lower unit costs to meet today’s demands. Your 
local G-E Apparatus Sales representative will put them at your 
service. Contact him early in the planning stage. General Electric 
Company, Schenectady 5, N. Y. 


See next page for engineering details 
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Another example of G-E drive engineering at work! 
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17 MAIN DRIVE G-E MOTORS, RANGING FROM 700 TO 2250-HP, DRIVE 5-STAND TANDEM COLD REDUCTION MILL 


G-E individual-generator control helps keep 
strip ——_ at Fairless Mill 
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How G-E individual-generator control works 


In control circuit of No. 2 stand (left), mill master rheostat 
MRH determines voltage on master voltage control bus 
MP1 and MP2, which is the standard by which each 
generator’s voltage is controlled. By raising or lowering voltage 
on this bus, voltage of all generators may be raised or lowered in 
proportion. Mill master rheostat also controls excitation on 
generator-field exciter GFE, whichsupplies all stand generators. 
In this way, regulating amplidynes RE and BBE on each stand 
can operate at low voltage levels ideal for fast regulator action. 


Individual voltage adjustment on each generator is deter- 
mined by stand master rheostat SSRH. Each stand-motor’s 
speed is also controlled by adjustment of its shunt-field 
current by this same rheostat. 


Load, or ohmic-drop compensation, is provided in the regu- 
lating system to insure the maximum amount of ‘‘on-gage”’ 
strip during acceleration, running, and deceleration of the mill. 


To accelerate the mill to threading speed, then to running 
speed, and then back to threading speed, operator need only 
press respective buttons on conveniently located control 
cabinet. A full complement of indicating instruments is pro- 
vided for operator to check speed, load, tension between 
stands, winding-reel tension, and gage during rolling operation. 
659-102 
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At Fairless Works, they Measure 
Service Piping 
by the Mile 


You can see plainly the part that piping plays 
in Fairless Works’ operation. For you .ame 





the fluid—water, steam, air, oil, gas, or acid 


In the power plant, Crane Pressure-Seal and Lip-Seal 
valves handle high-pressure/high-temperature services. 


—and most likely it’s highly essential for 
power, processing, or general utility. Piping 
systems interweaving the Works run from 
48-inch diameter down to ¥g-inch, and if laid 
end to end, could be measured by the mile. 

For safe and dependable control of fluids, 
Fairless Works’ engineers and buyers rely 















heavily on Crane valves. In the giant lines 
as in the smallest, in severest services as in 
the mild, Crane quality is helping to hold 
piping maintenance costs to a minimum. 


Crane Pressure-Seal and conventional steel gate and 
check valves in lines to feed water pumps to boilers. 


In pits under the rolling mills, Crane steel valves by the 
hundreds operate the lubricating oil lines. 


THE BETTER QUALITY... BIGGER VALUE LINE... IN BRASS, IRON, STEEL 






for f \ 
CRANE VALVES a 
IP THRIFTY 
CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois [ \ BUYER 


Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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40-INCH BLOOMING-SLABBING MILL 


WITH AUXILIARY EQUIPMENT IN FAIRLESS WORKS 


Continental designed and built this complete 40-inch 
Blooming-Slabbing Mill for United States Steel Corpo- 
ration’s new Fairless Works. Installed for intermediate 
blooming, it also has been employed in rolling slabs 
direct from ingots. 
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a View of mill from Operator's Pulpit. 


Continental Downcut Bloom and Slab Shear. 


Continental High Speed Transfer delivering 
blooms to the mill. 
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x Complete Rolling Mill Installations ~ 


ROLLS STEEL CASTINGS WELDMENTS 


Plants at 
East Chicago, Ind. ¢ Wheeling, W. Va. ¢ Pittsburgh, Pa. 


CHICAGO ¢ PITTSBURGH 

















More than 4,000 
P-G STEEL GRID RESISTORS er 4 


in FAIRLESS WORKS 


are used to control Cranes and Ore Bridges 


resistor space 





STEEL GRID RESISTORS S 
consistently prove their value in 





By use of those durable raw materials . . . steel and mica, and 
the P-G exclusive features of design, these Steel Grid Resistors 
have the ‘“‘built-in quality’’ to overcome factors which often 


cause resistor failures. Vibration, moisture laden or corrosive 


Write for 
Bulletin No. 500 


atmospheres have little effect on continuity of service. Try Post- 
Glover Resistors for heavy duty applications where resistors are 
subject fo severe service . . . continuous ‘‘Trouble-Free”’ per- 


formance is assured. 





THE. POST- GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI ya O) Le 
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THE CONTINUOUS ANNEALING LINE 
AT FAIRLESS WORKS 


INSTALLATION BY 


J. M. FOSTER CO. INC. 





OTHER FACILITIES AT FAIRLESS WORKS INSTALLED BY J. M. FOSTER CO., INC. 


Raw Coil Conveyors Roll and Machine Shops — Complete 
Continuous Pickling Line Tractor and Battery Shops — Complete 
Temper Mills Air Compressors 

Side Trim and Recoil Lines Auxiliaries for Sheet and Tin Mill Processing Facilities 
Hot Dip Tin Lines and Auxiliary Equipment Bar Mill — Complete 

Electrolytic Tinning Line Turbo-generators and Turbo-blowers 
Roller Levelers Gas Conditioning Facilities 

Inspection Lines Scrap Press and Auxiliaries 

Electrolytic Cleaning Line Oxygen Generating Stations 

Heavy and Light Gage and Combination Shear Lines Sanitary Booster Pumping Stations 
Stretcher-levelers Shot Blasting Equipment and Auxiliaries 


J.M. FOSTER CO. INC. 


Erectors of Industrial Rolling Mills and Processing Equipment - Foundations - Piping - Electrical 


5711 West Fifth Avenue 
P. O. Box 622 
Phone Gary 3-8504 GARY, INDIANA Chicago — Regent 4-5736 
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5 Morgan Ejectors 


at The Fairless Works 


OF THE UNITED STATES STEEL CORPORATION 


Four Morgan Ejectors are on the Rust Slab Heating 
Furnaces on the Hot Strip Mill. 


One, shown here, is on the 10” Morgan Continuous 

Bar Mill Billet Heating Furnace. This Rust 
. Furnace has a greater capacity in tons per 
hour than any billet furnace previously built. 





We like to think Morgan Ejectors help. 


MORGAN CONSTRUCTION CO. 


WORCESTER, MASSACHUSETTS 


ROLLING MILLS #« MORGOIL BEARINGS ¢ REGENERATIVE FURNACE CONTROL e¢ EJECTORS © WIRE MILLS ¢ GAS PRODUCERS 
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Modern food service for United States Steel's Fairless Works is provided 





by four self-contained canteens, four mobile units and two dining rooms 


The Steel Industry's Most Complete Food 
Service Installation! 


From ground breaking to full operation, Fairless Works 
employees have been furnished with continuous food service. 
The in-plant feeding is engineered to provide the latest in 


efficient, ‘round-the-clock service in this efficient, modern 





wk. “ 
e Hot foods served from four motorized canteens, as 

well as over an adjacent canteen counter, are prepared 
in this well equipped, modern kitchen. Others, equally lation made during its 35 years in food service management. 
modern, are somewhat smaller. 


mill. Factory Stores, with its extensive experience and large 


staff of specialists, considers this the most complete instal- 


CLEVELAND 3, OHIO 


Pass Specialists in Food Service Management 
! hss - Serving the Steel Industry Since 1919 
oe Fast, cheerful service speeds traffic at this typical can- 


teen alongside the Sheet & Tin Mills. Each canteen 
has its own kitchen. 














x Hot nourishing food is served at remote points on a 
definite schedule. Four motor trucks with plug-in elec- 
trical equipment, stainless steel hot tables and cold , 
boxes, carry food to nine service locations. MA Highly efficient food service facilities do double duty on special occasions 
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AM 4eles make STEEL 


The United States Steel Corporation has purchased twenty-one 
steam generating units from Riley in the past fourteen years. 
Among these are the three steam generating units installed at 
Fairless Works. 


These three 300,000 Ibs./hr. units were designed for blast fur- 
nace gas fuel primarily, but can also develop full capacity on 
coke oven gas or liquid fuel. 

The desired steam temperature control range when firing blast 
furnace gas is obtained by the medium of a submerged heat ex- 
changer in the lower boiler drum. Each unit is designed for 
future conversion to pulverized coal with Riley’s exclusive single 
header hopper bottom furnace. 

Other Riley units are operating at U.S. Steel plants in Brad- 
dock, Clairton, and Rankin, Pa., at South Chicago, IIl., and Gary, 
Ind. Three units are presently being installed at Johnstown, Pa. 
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Capacity —300,000 Ibs. /hr Furnace Width—25'7 : | 
Design Pressure 885 psig Furnace Depth—-19'10 ' a wlth tlhe — — 


Steam Temperature -900°F Furnace Height——57 
Heat Release per cu. ft. of Efficiency 
furnace volume 18,300 Blast Furnace Gas 80.1 . 
Furnace Volume 26,570 cu. ft Coke Oven Gas 82.2 J a | a 
Ol 86.4‘ ‘ 
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OPERATING RANGE 
——1— TWO BURNERS ———> 


Boilers feature Constant 
Steam Temperatures CONTROLLED STEAM TEMPERATURE 


Down to Half Load... 





















































4 CONTROL VALVE CLOSED 
4 
< 
= 
CONTROL 
9 fo 1 Control Range 2 850° RANGE t 
= CONTROL VALVE OPEN 
2 | 
< 
3 OPERATING RANGE 
Graph shows the wide range of ee”. FOUR BURNERS = —> 
. 800° 
temperature control obtained “2 
on each of the three Riley units AD 
when firing with blast furnace FUEL—BLAST FURNACE GAS 
gas burners. 
750° | 
Gisss & Hitt—Consulting Engineers 50 100 150 200 250 x 


EVAPORATION—THOUSANDS OF POUNDS OF STEAM PER HOUR 


A few other users of Riley units featuring Riley Single Header Hopper Bottom Furnaces 


Whippany Paper Board Co. Hooker Electrochemical Co. Allis Chalmers Mfg. Co. 
Carbide & Carbon Chemicals Corp. U.S. Rubber Co. North American Aviation, Inc. 
Colorado Fuel & Iron Corp. Western Electric Co. Calumet & Hecla Consolidated 
Celanese Corp. of America Esso Standard Oil Co. American Viscose Corp. 
Monsanto Chemical Co. Swift & Company Syracuse University 
Continental Can Co. Bird & Son, Inc. Great Lakes Steel Corp. 


WORCESTER, MASS. 


Boston, New York, Philadelphia, Buffalo, 
Washington, Pittsburgh, Cleveland, Detroit, 
Chicago, Cincinnati, Charlotte, New Orleans, 
Atlanta, St. Louis, Kansas City, St. Paul, 
Tulsa, Houston, Denver, Salt Lake City, Los 


Cc Oo a oO R A T i ©) N Angeles, San Francisco, Portland, Seattle 
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BOILERS « PULVERIZERS - BURNERS +- STOKERS «+ SUPERHEATERS - ECONOMIZERS 
WATER-COOLED FURNACES - STEEL-CLAD INSULATED SETTINGS + AIR HEATERS 
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Entry end of 80” Side Trimming and Shearing Line showing the rugged Reliance Motors for 
uncoiler and side trimmer... Shear and classifier drives can be seen in the background 


View of 56” Side Trimming and Drive side of the entry end of the Elec- 
Shearing Line Classifiers featur- trolytic Tinning Line as viewed from the 
ing individual speed regulation drag bridle. Reliance Type ““T”’ Heavy Duty 
of Reliance flight drive motors. Motors provide rugged dependability. 
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Processing Line Drives 


Syread Paditlie 


At the Fairless Works, Reliance Engineered Drives are the nerve center of 
important processing lines. Skillful application engineering has taken full 
| advantage of the accuracy and rugged dependability these motors and controls 
have to offer. 


Reliance Engineered Drives provide positive, precise control of production- 
line speeds to meet the needs of a wide variety of gauges and widths of 
materials being processed. 


Users or builders of machinery can obtain better performance with specially- 
engineered drives. For facts and details, call your nearest Reliance Sales Office. 
We're ready to place nearly a half-century of experience at your disposal. 4.10 





Entry end of 40” Side Trimming and Shearing 


Drive side of the delivery end of 80” Line is shown here. The pay-off drive can be 
Pickle Line. It consists of upcoiler, ten- seen in the foreground with a battery of Reliance 
sion reel, bridle and shear pinch roll. classifier drive motors in the upper background. 











ELECTRIC AND 


RELIANC ENGINEERING co. 


1084 Ivanhoe Road, Cleveland 10, Ohio + Sales Offices in Principal Cities 
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Coke Ovens at U.S. Steel’s Huge 


Fairless Works at Fairless Hills, Pa. 
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Many proven Garlock products 
selected for U.S. Steel’s Fairless Works 


We are indeed proud that U.S. Steel chose Garlock pack- 
ings, gaskets, mechanical seals, oil seals, and expansion 
joints for so many important installations in their great 
new plant. It is a real tribute to the reputation Garlock 
products have earned for long, trouble-free service under 
the toughest service conditions. 





Garlock CHEVRON *® Spool-type Rubber Ex- 1 
faite ood on sal sonia belie sak die Let us show you how Garlock can help you to reduce 


balance cylinders of hot industrial waste lines downtime and cut maintenance costs. Just contact the 
and cold mills - . > . 
Garlock representative in the sales office nearest you. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore « Birmingham « Boston « Buffalo 

Chicago ¢ Cincinnati ¢ Cleveland e Denver ¢ Detroit « Houston ¢ Los Angeles Pr 
New Orleans ¢ New York City « Palmyra (N.Y.) ¢ Philadelphia « Pittsburgh 

Portland (Oregon) « Salt Lake City ¢ San Francisco « St. Louis ¢ Seattle , & 
Spokane e Tulsa. 4 
Garlock LATTICE BRAID* Model 64 KLOZURE* In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 8 
Packing used for many Oil Seal used on hot and 

general applications cold rolling mills “Registered Trademark 





a 











PACKINGS, GASKETS, OIL SEALS, 


(FARLOCK © tecuanicat sens 


RUBBER EXPANSION JOINTS 
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Mack-Hemp AO Straightener has been in operation for six months, work- 
ing 15 turns a week, taking out bends and hooks from 2” to 2” con- 
tinuous butt-weld pipe in the National Tube Division of Fairless Works. 


salutes United States Steel 





on achieving another victory for 


private enterprise ...the new Fairless Works 


Mack-Hemp is proud to be partners in progress 
with United States Steel by playing an active 
part in the dramatic development and opera- 
tion of the most completely modern steel mill 
in the world. 

Dependable Mack-Hemp Rolls and machine 
tools are on the job in the modern, new 
Fairless Works of United States Steel at 
Fairless Hills, Pa. 

Mack-Hemp Rolls are top performers in 
leading rolling mills everywhere. Rolls with 
the Striped Red Wabbler have helped set 
production records for over a century and a 
half—and they’re still setting standards 
throughout the roll-making industry. 

Mack-Hemp Striped Red Wabbler Rolls are 
backed up by years of roll-making experience 
and engineering know-how gained through 
close cooperation with rolling mill operators. 
Result? Increased production and increased 
efficiency wherever there’s a tough rolling mill 
assignment. 

Investigate the service records of Mack-Hemp 
Striped Red Wabbler Rolls. It’s just good 
sense to put Mack-Hemp Rolls to work on 
your tough rolling mill requirements. Remem- 
ber too, it pays to keep an eye on everything 
new at Mack-Hemp. 





MACKINTOSH-HEMPHILL COMPANY 
Makers of the Rolls with the Striped Red Wabblers 
PITTSBURGH AND MIDLAND, PA. 





MACKINTOSH -HEMPHILL PRODUCTS INCLUDE: 
all types of cast mill rolls . . . improved Johnston 
patented corrugated cinder pots and slag handling 
equipment... Mackintosh-Hemphill rotary straight- 
eners—electronically controlled contouring lathes 
—screw feed roll turning lathes—heavy duty 
engine lathes ... shears ... end-thrust bearings... 
steel and special alloy castings . . . reversing hot 
strip mills .. . Y-type cold strip mills 





Mack-Hemp Screw Feed Roll Turning Lathe has been operating for a year 
in the roll shop serving all the hot rolling mills at Fairless Works. It is used 
for roll dressing back-up rolls and work rolls for the strip mills. 
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Designed and Built by 


YOUNGSTOWN WELDING & ENGINEERING CO. 
For U.S. STEEL’S FAIRLESS WORKS 


Three 15-Ton WELDCO MECHANICAL TUBE PICKLERS, like 
the one shown above, assure fast, efficient, low-cost pickling 
at the new Fairless Works. If you want uniform pickling, better 
finish, and big savings in manpower and maintenance, inves- 
tigate WELDCO’s complete line of Mechanical Picklers—for 
Bars, Tubing, Coils and Sheets. 


Other WELDCO Pickling Products include: 


Hooks, Crates, Baskets, Racks, Chain, Steam Jets, and 
Accessories. 


THE YOUNGSTOWN WELDING 
WELDCO & ENGINEERING COMPANY 


3762 OAKWOOD AVE. YOUNGSTOWN 9, OHIO 
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THE INTERLOCKING ARCH, NOSE, *», SIDEWALL 


All red letter items are 
serving “U. S. STEEL.” 


«<— Photo to left shows the 
Rust Furnace Co., Triple 
Fired, 43’-0” Wide, Bar Mill 
Furnace in use at U. S. 
Steel's FATIRLESS WORKS., 
Fairless Hills, Pa. 


This furnace is equipped 
with the SIMPLEX INTER- 
LOCKING SUSPENDED 
ROOF, SMALL RADIUS 
NOSE, and SECTIONAL- 
IZED SUSPENDED SIDE- 
WALLS. 





REFRACTORY HANGER ARCH wmn--— =~ 


Line drawing at right shows general design 
and arrangement of the REFRACTORY 
HANGER type roof and SECTIONALLY 
SUSPENDED SIDEWALLS installed on the 
Bar Mill Furnace at FAIRLESS WORKS. 
The refractory hanger design of the suspend- 
ed roof provides ample space for insulation 
and for cooling metal hanger castings. 





















































For Better Furnace Efficiency, Economy 
and Durability let FRAZIER SIMPLEX Engi- 
neer and Furnish your suspended arch 
requirements. 
































PARTIAL PACE VIEW OF SIDE WALL 


Interlocking Arch Department, L. S. Longenecker, Mar. 


FRAZIER- SIMPLEX, INC. 


436 EAST BEAU STREET WASHINGTON, PENNA. U.S.A. 
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World’s Newest 
Steel Mill Selects 
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RUNWAY-ORE UNLOADER RUNWAY-ORE BRIDGE COKE QUENCHER 

Keystone Type PS Collector heavily equipped with Keystone Glastic Con- Power rails equipped with Keystone 
constructed for severe service. Both tact-rail Insulator assemblies for ‘wet-process porcelain petticoat-type 
contact rails and collectors insulated under-running contact-rail service. Insulators providing long leakage 
with Keystone Glastic Insulators. distance for wet, dirty applications. 





ELECTRIC SERVICE MANUFACTURING CO., 
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SERVICE ENGINEERED 


KEYSTONE INSULATORS 


FOR UNFAILING PROTECTION 


When U. S. Steel engineers built the Fairless Works to be 
the most modern mill in the world they had to consider 
every product for peak efficiency. For insulators on power 
lines and rails Keystone Insulators were selected and 
installed from the ore unloader right on through the plant. 


Keystone Insulators are "service engineered” to take the 
toughest treatment on all installations. They have been 
proved and approved by years of unfailing service in 
the leading industrial plants throughout the world. They 
include: 


Moulded Glastic Insulators 
Wet-Process Porcelain Insulators 
Semi-Porcelain Insulators 
Moulded Phenolic Insulators 


For long, strong life and peak protection there’s a 
Keystone Insulator that is “service engineered” to meet 
every need in your plant. Let ESM engineers help you 
select the right mechanical and electrical qualities to 
solve your problems. Write today for complete catalog on 
these Insulators, Keystone Collectors and Rail Shoes. 











COKE OVEN rails insulated with | 
Keystone wet-process porcelain corru- 
gated-type Insulators for over-running 
service. 





SOAKING PIT Crane runway power conduc- 
tors equipped with Keystone semi-porcelain type 
Insulators with Keystone phenolic type Giant 
Strain Insulators providing double safety. 





OPEN HEARTH Crane runway power 


rails supported on rugged 
Keystone semi-porcelain 
Insulators. 
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TRADE-MARK 















“National” carbon is found in more than 40% of this country’s blast furnaces. 


Wh 2 Like any other investment by cost-minded steel producers, “‘National” carbon 
Y: 


linings are bought on the basis of consistent, proved performance. Again and 


again, in over a hundred campaigns, “National” carbon linings have delivered: 










®@ Consistently longer life 





® Consistently smoother operation (even during 
blow-in after bank) 











ANOTHER ONE OF 
THOSE “NATIONAL” 
CARBON LININGS! 





Heres the record: 31 “National” linings have aver- 


aged 2% million tons per campaign. Of these, 18 have produced 
more than 2% million tons and one is well over the 3% million 
mark. They’re still going strong! 


The term “National” is a registered trade-mark 
) of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N.Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


IN CANADA: Union Carbide Canada Limited, Toronto 


NATIONAL CARBON propucts @& 


BLAST FURNACE LININGS «+ BRICK + CINDER NOTCH LINERS + CINDER NOTCH PLUGS + SKIMMER 


BLOCKS + SPLASH PLATES + RUNOUT TROUGH LINERS + MOLD PLUGS + TANK HEATERS 
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United States Steel’s Newest 


by 7. 9. Ess 


A FAIRLESS Works, United States Steel's first inte- 
grated steel plant in the East, is the culmination of 
long-considered plans, with the final impetus coming 
from the industry's expansion program to meet national 
defense needs. 

The site selected, acquired in 1949, consists of 3900 
acres in Bucks County, Pennsylvania, on a bend in the 
Delaware River about five miles below Trenton, N. J. 
and 30 miles above Philadelphia. It was devoted largely 
to truck farming, and lies in an area rich in historical 
significance dating back to colonial times. 

Ground was broken on March 1, 1951, and the pro- 
duction of coke, iron and steel began on December 11, 
1952. Rolling mill facilities came into operation at 
various times during 1953. 

As now constituted, Fairless Works provides facili- 
ties for the annual production of 875,000 net tons of 
coke, 1,134,000 net tons of iron, 2,200,000 tons of steel 
ingots. Rolling facilities are provided for hot-rolled 
sheets, cold-rolled sheets, tin plate, merchant bars and 
steel pipe. 

Plant layout is striking for its spaciousness. There is 
ample room to permit enlarging the plant without af- 
fecting productive efficiency. Great care was taken to 
provide for smooth but flexible flow of raw materials 
and products through the various operations. The 
equipment installed is of the most modern designs, 
although few unproved innovations were used. 

Fairless Works represents 175 acres under roof. 
Buildings are, in general, of conventional steel mill de- 
sign. The open hearth building is the sloping roof type, 
with a continuous monitor along the ridge. Mill build- 
ings have flat roofs built up of steel plate, insulation 
and asphalt, with a continuous ventilator running the 
entire length, except in the National Tube Division, 
where individual ventilating units are spaced along the 
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BENJAMIN F. FAIRLESS 


roof. Building siding is of corrugated galvanized sheet 
except in the sheet and tin departments, where corru- 
gated sandwich type sheet is used. No windows are 
used in these buildings. They are lighted artificially 
and ventilated by continuous roof ventilators. 

Construction required approximately 800,000 cu yd 
of concrete, with 45,000 tons of reinforcing steel, prin- 
cipally 4 and *4-in. rounds and 1 and 114 in. squares. 
The buildings required 175,000 tons of structural steel 
and another 250,000 tons of steel were used for plant 
facilities. About 25 miles of concrete and tile sewers 
were instalied. Construction involved the services of 
approximately 200 principal contractors, 2000 sub- 
contractors and purchase of supplies and materials 
from 130,000 other business firms. 

As the site ranged only 5 to 16 ft above sea level, (12- 
ft average), about 10,000,000 cu yd of fill were needed 
to establish the vard level at the selected 20.0 ft above 
sea level. 

The nature of the site presented some foundation 
problems. Tests showed soil stratification on the site to 


~~ 


be quite erratic, with 75-150 ft of overburden on deep 
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beds of mica schist. The overburden generally con- 
sisted of 5-10 ft of top soil and loam, 10-20 ft of sand 
and gravel and the balance clay and sand. Studies indi- 
cated that spread footings could be safely used on the 
sand and gravel strata, using a soil pressure of 6000 Ib 
per sq ft. 

Where a satisfactory foundation bed was too deep 
and where loads were to be very concentrated, piling 
was used. Piling was designed with a maximum load of 
six tons per sq ft, and a maximum of 55 tons per pile 
with 3-ft minimum spacing and 70 tons with 3% ft 
minimum spacing. Piling sections were 12 in. (55 lb per 
ft) and 14 in. (73 lb per ft) , beam sections. 

To prevent underground corrosion of steel piling, 
piping and lead sheathed cables, an electrical ground- 
ing system was installed consisting of about 50 beds of 
steel ground rods and magnesium anodes, each bed con- 
taining from 23 to 100 rods and anodes. The steel 
ground rods are 114 in. x 40 ft, spaced on 10-ft centers. 
The anodes consist of 1 in. x 20-ft steel rods with a 4-in. 
square of magnesium cast on the center 10 ft of the rod. 
Anodes, buried near the steel ground rods, and elec- 
trically connected to them above ground, are sur- 
rounded with a 6-in. back-fill composed of bentonite, 
sodium sulphate and gypsum. A life of about 20 years 
is expected for the anodes. Means are provided for their 
testing and replacement. 

Underground piping is covered with a coating of coal 
tar enamel, wrapped with asbestos felt, saturated with 
the same enamel and connected to the ground beds. 
Lead sheathed cable and copper ground wire are neo- 
prene jacketed, and ground connections to building 
columns are made above ground. 


RAW MATERIALS HANDLING 


Needless to say, the Delaware River was an impor- 
tant factor in the selection of the plant site. It is an- 
ticipated that almost all of the incoming ore will even 
tually arrive over this route. In addition, fuel oil and 
various miscellaneous materials can be shipped by 
water, and of course the shipment of plant products 
will be facilitated by water shipments. 

To take care of docking and unloading barges and 
ships, a boat slip 350 ft wide x 1000 ft long, with a flared 
approach from the river another 1000 ft long, was built. 
It is now 25 ft deep at mean low tide but can be deep 
ened. The slip bulkhead is formed of sheet piling driven 
59 ft below sea level, backed up by concrete supported 
on bearing piles. Along the east wall, this concrete 
forms part of the dock surface and provides the foun 
dation for the waterside unloader track. The north end 
of the slip was left with an earth barrier to facilitate 
future extension of the slip if desired. 

Principal materials—ore, coal and limestone—com 
ing into the plant are unloaded either by a car dumper 
or by two boat unloaders. The car dumper, of the rotary 
type, will handle cars up to 56 ft in length and 90 tons 
net capacity at a rate of 30 cars per hour. The receiving 
hopper beneath the dumper has two 54-in. belt feeders 
which can handle materials at variable rates up to 1500 
tons of ore, 1400 tons of coal or 1000 tons of stone per 
hour. Cars are spotted, four ata time, by a diesel loco- 
motive on a sloping track and coast down, one at a 
time, to the dumper. 

The two 15-ton unloaders run on a common track 
paralleling the slip, and have tower legs spaced on 65-ft 
centers, spanning three railroad tracks and a conveyor 


A boat slip, 1000 ft long and 350 ft wide, ties into the Delaware River, providing facilities for water shipments of raw mate- 


rials and products. 
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This rotary car dumper will unload railroad shipments of 
ore, coal or limestone at a rate of 30 cars per hour. 


belt. Each unloader has three clam-shell buckets: a 15- 
ton bucket for ore, a 74-ton clean-up ore bucket and a 
10-ton coal bucket. Hoist speed is 250 fpm, trolley 
speed 1000 fpm and tower speed 87 fpm. Each unloader 
has free digging capacity for 1100 tons of ore, 700 tons 
of coal or 800 tons of limestone per hour. 

Each unloader has four receiving hoppers, two of 100- 
ton capacity each over railroad tracks for car loading, 
one of 120-ton capacity over a belt conveyor for ore, 
and the fourth to serve a future conveyor. The hoppers 


Two 15-ton unloaders running along the slip handle ore, coal and limestone arriving by ship or barge. 
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for car loading are equipped with motor-operated cut- 
off gates, while those serving conveyors have regulating 
feeders to release 250-1000 tons of ore or 200-800 tons 
of coal per hour. 

Ore or limestone coming in by rail is unloaded by the 
car dumper and fed to a 48-in. belt conveyor 3600 ft 
long and discharges to a second conveyor which par- 
allels the ore trough for the full length of the storage 
yard. A traveling tripper and stacking boom conveyor 
piles the material in the trough, from where it is re- 
moved and deposited in the yard by a traveling bridge. 

Ore received by water is removed from the vessels by 
the unloaders, with the buckets normally transferring 
the ore to the hopper over the belt conveyor. This con- 
veyor is the one previously mentioned coming from the 
car dumper. 

At present almost all of the coal is received by rail, 
unloaded by the car dumper and taken by belt con- 
veyors either to storage or to the coke plant. For stor- 
age, coal is discharged into a 350-ton elevated hopper, 
from which it flows into 16-ton mobile carriers for 
transportation to various storage piles. Bulldozers are 
used for leveling. The same bulldozers and carriers re- 
claim coal from storage, moving it to a double hopper 
where vibrating feeders regulate it to belt conveyors 
running to the breaker house. Coal can also be taken 
directly from the car dumper to the breaker house by a 
48-in. belt conveyor 1750 ft long. 

Coal received by water may be unloaded by the un- 
loaders and placed in railroad cars, which are then han- 
dled through the car dumper as described above. If 
water shipments of coal should become appreciable, 
another conveyor can be installed under hoppers al- 
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Belt conveyors are used extensively for handling materials. 
Here ore is tripped from a belt into the trough, from 
where it is removed by the ore bridge. 


ready on the unloaders to move coal to the coal con- 
veyor serving the car dumper. 
The coal storage area served by the conveyor sys- 
tem has a capacity of about 400,000 tons of coal. 
The ore storage vard, 283 ft wide x 700 ft long, with 
capacity for 750,000 tons of ore, is served by a 22-ton 


bridge of 283-ft span with cantilevers of 74 ft 6 in. at 
the furnace end and 69 ft at the trough end. The bridge 
speed is 75 fpm, trolley speed 850 fpm, and hoist speed 
175 fpm. The storage area lies between two concrete 
retaining walls, one 44 ft high, the other 20 ft high 
above the ore yard floor. These walls also act as foun- 
dation and runway supports for the ore bridge. The 
storage area is paved and a concrete trough runs along 
one side of the area. 

At the furnace end of the bridge is a 66-ton hopper 
which is filled by the bridge bucket, and which dis- 
charges into a 120-ton double side-dump transfer car 
which runs along the blast furnace high line to stock 
the blast furnace bins. 


COKE PLANT 


Two batteries of by-product coke ovens, each of 87 
ovens, provide facilities for coking 3500 tons of coal 
per day. Coal, either from storage or direct from the 
car dumper, is conveyed to a 700 tons per hr breaker, 
where it is crushed to 2! in., and then taken by con- 
veyor to four 700-ton mixing bins, each 32 ft in diam- 
eter x 61 ft high. From these bins, coal is taken as de- 
sired by four weighing conveyors which lead to two 
350 ton per hr hammer mills, where it is further crushed 
so that 80 per cent will pass through a -in. screen. A 
mixture of 80 per cent high volatile and 20 per cent low 
volatile coals is generally used. 

A belt conveyor carries the crushed coal mixture to 
a concrete oven bin of 3700 tons capacity. Three-hop- 
per charging lorries move the coal from this bin to the 
individual ovens. 
The ovens, 40 ft 7°. in. long x 12 ft high x 18% in. 


View of the coal storage area, with coal conveyors and coke ovens in the background. 
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Two batteries of underjet coke ovens, of 87 ovens each, coke 3800 tons of coal per day. 


average width, with a 31% in. taper, are of low differ- 
ential, four-divided, underjet design. Continuously 
welded steel flashing plates in the bus flues at the base 
of the ovens prevent gas leakage between the different 
passages. The ovens are fired with coke oven gas and 
have provisions for the future use of blast furnace gas 
if desired. The ovens take a normal charge of about 16 
tons each and have a normal coking rate of 17.4 hours, 
or a total of 240 ovens per day. 

Two pusher machines push coke into 40-ft quenching 
cars which are moved by a 20-ton electric locomotive 
to the quenching station. The quenched coke is then 
spread over a 300-ft coke wharf, and when sufficiently 
cooled, is carried by a 42-in. belt conveyor to the 
screening station. Here a dise type grizzly separates the 
coke into + or —4 in. The + 4-in. coke is put through 
an adjustable roll crusher and then over a double deck 
screen. The —4 in. sizes go directly to this screen, where 
they are separated into +%4 in., 


34 in., and —%g In. 
There are two of these screens side by side on a mov- 
able carriage, so that one may be repaired while the 
other is in use. 

Furnace coke is normally taken to the blast furnace 
bins by a 48-in. belt conveyor 5511 ft long. In emer- 
gencies, furnace coke may be loaded into railroad cars 
by a boom conveyor which is normally used to load 
nut coke into cars. Breeze is discharged into railroad 
cars by chutes. 

By-product recovery follows, in general, the conven- 
tional pattern. Two primary coolers, 15 ft in diameter 
x 68 ft high, and electrical precipitators remové tar 
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from the gas, which then passes through two ammonia 
scrubbers 7 ft in diameter. Ammonium sulphate is 
produced by a controlled crystallizer system and dried 
in a thermal rotary dryer 80 in. in diameter x 45 ft long. 

Surplus ammonia liquor is scrubbed with light oil in 
a unit 10 ft in diameter x 65 ft high, and the phenolized 
light oil is treated with caustic soda in a tower 12 ft in 


Each oven is charged with 16 tons of coal and produces 
1114 tons of coke. 
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Coke is moved from the coke plant in the distance to the blast furnace bins by a 48-in. belt conveyor 5511 ft long. 


diameter x 60 ft high, producing sodium phenolate. The 
dephenolized liquor is concentrated in an ammonia 
still, 5 ft in diameter x 34 ft high, and the ammonia is 
put back into the gas stream ahead of the ammonia 
absorbers for the production of ammonium sulphate. 

The gas then passes through a final cooler 16 ft in 
diameter x 73 ft high and then through two light oil 
scrubbers 12 ft in diameter x 116 ft high. These scrub- 
bers are of spray type instead of the more usual packed 
column design. A wash oil still and a crude residue 
removal column complete the equipment for the pro- 
duction of crude light oil. 

Surplus gas mixed with natural gas and air, is used 
for metallurgical fuel. The gas is distributed at a pres- 
sure of 7 psi. 


BLAST FURNACES 


Coke is delivered from the coke plant to the blast 
furnaces by the conveyor belt previously mentioned, 
or in emergencies, by hopper cars. Each furnace has 
eight coke bins, totaling 600 tons capacity. The two 
central bins at each furnace (180 tons capacity) are 
for nut coke and emergency use, and discharge directly 
into the weigh hoppers without screening. The other 
six bins (420. tons capacity) discharge through vibrat- 
ing feeders to 60-in. belt conveyors leading to a single- 
deck vibrating screen which removes sizes smaller 
than °, in. The larger sizes go to the weigh hopper, 
while the breeze collects in a hopper under the screen 
and then is transferred by conveyor to a storage hop- 
per for loading into trucks or cars. 
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Thirty-three additional bins complete the high line 
of the two furnaces and provide storage for 2200 tons 
of ore, 550 tons of limestone, and 700 tons of miscel- 
laneous materials. All of these materials are brought 
to the bins either by the ore bridge and transfer cars 
or by hopper cars. Running over the high line are the 


Iron is produced by two 28-ft hearth blast furnaces which 
are tapped every five hours. 
























ALBERT J. BERDIS 


General Superintendent 


coke conveyor and two tracks, one for the two transfer 
cars, and one for miscellaneous cars. 

The stock bins discharge through quadrant type bin 
gates, actuated by the scale car operator, directly into 
40-ton double compartment scale cars which travel at 
speeds up to 500 fpm. 

The furnaces are charged by conventional double 
skips with 300-cu ft cars dumping into revolving dis- 
tributor tops, all under automatic control. Large and 
small bells are operated by pneumatic cylinder hoists 
powered from the cold blast. 

The two blast furnaces, each rated at 567,000 tons 
per year, are duplicates, with 28 ft hearth diameters, 
31 ft 3 in. bosh diameters, heights of 105 ft from iron 
notch to top ring, and working volumes of 47,345 cu ft 
from tuyeres to stockline. The hearths are cooled by 
cast iron staves, while copper cooling plates are used 
in the bosh and up into the stack for a distance of 50 ft 
above the mantle. Abrasion resistant steel wearing 
plates protect the stock line. 

The furnaces have hearth walls of carbon brick and 
shapes extending from the bottom of the hearth jacket 
cooling staves up to the center line of the tuyeres. The 
bottom is built up of high duty hard-burned hearth 
brick. Above the carbon walls, hard-burned hearth and 
bosh quality refractories are used. The inwall section is 
lined with firebrick burned to cone 18 and, nearing the 
stockline, to cone 23. 

Blast is furnished to the furnaces by three five-stage 
110,000-cfm, 35-psi turbo-blowers. The blast for each 
furnace is heated by three-side combustion, two-pass 
stoves, 28 ft in diameter x 125 ft high, providing a 
total heating surface of almost 1,000,000 sq ft. The 
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stoves are heated by clean blast furnace gas introduced 
through proportioning pressure type burners. Blast 
temperature is controlled by means of an automatic 
mixing valve. 

Gas leaves the furnace through four lined offtakes 
6 ft 6 in. in diameter, which unite into two uptakes 
which in turn combine in a single downcomer of 11 ft 
diameter. The gas is cleaned by passing through, in 
series, a 41 ft 6 in. diameter dust catcher with a double 
screw pug mill at the bottom, a 21-ft diameter spray 
tower washer containing two sets of sprays and four 
banks of tile grids, and two electrostatic precipitators 
in parallel. 

Water discharged from the gas washers and precip- 
itators flows to a thickening basin 90 ft in diameter 
21 ft 9 in. deep at the center and 15 ft 1 in. deep at the 
outer rim, providing a settling period of 1 hr-20 min. 
Sludge is pumped out of the thickener into settling 
basins. Effluent from the thickener goes to a clarifica- 
tion plant which is subsequently described in this art- 
icle. 

The furnaces are tapped into 200-ton mixer type 
ladles. Only basic iron is produced, principally for di- 
rect use as hot metal in the open hearth. If desired, 
however, iron may be cast into pigs on a double strand 
casting machine. 

Slag flows into two-compartment dry slag pits 100 ft 
x 240 ft. After solidifying, it is removed by a power 
shovel and loaded into trucks. 

A ladle house in which the charging end of the pig 
machine is located provides facilities for inspecting, 
repairing and lining the ladles. A 600-ton track scale is 
located nearby. 
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OPEN HEARTH 

The open hearth department is located between the 
coke plant and blast furnace areas on one side and the 
rolling mills on the other side, 
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ally between these areas, simplifying trackage connec- 


tions. 
aisles: the lean-to, 1287 ft x 85 ft, 
1287 ft x 88 ft. with four 


Cross-section of open hearth building. 





The main building is made up of three parallel 
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and three 200/30-ton hot metal cranes, and the pour- 
ing aisle, 1404 ft x 79 ft, with three 450/75/20-ton 
ladle cranes and three pouring platforms, one 351 ft 
long and two 410 ft long. Except for the area around 
the ladle and slag pot stands, the floor of the pouring 
aisle is paved with concrete. The width of the lean-to 
permits the installation of four tracks, eliminating con- 
gestion in handling and holding raw materials. 

The stock yard, paralleling the main building but on 
ground level, is 1287 ft x 87 ft 9 in., and contains four 
tracks, two for gondola cars and two for charging bug- 
gies. It is served by three 15-ton cranes equipped for 
magnet operation. Provisions are also made for weigh- 
ing charging buggies while they are in motion. A storage 
bin 20 ft 8 in. wide runs the full length of the building. 
Scrap preparation is carried on in another building 
served by two 15-ton cranes and containing two 30-in. 
shears, and two 500-ton balers which form 1500-lb 
bales 18 in. x 24 in. x 36 in. 

Ore and stone are unloaded directly from cars into 
storage bins adjacent to the stock yard but on charging 
floor level. These bins discharge directly into charging 
boxes on their buggies on ground level. 

Dolomite is unloaded from hopper cars on the charg- 
ing floor level into storage bins in the lean-to and ele- 
vated by skip hoist to another bin above the charging 
floor. From here it flows by gravity into the hopper 
of the dolomite machine. 

Ferroalloys are prepared for ladle addition as they 
are unloaded from cars at charging floor elevation by 
passing them through a crusher car located as de- 


sired over one of five bins. The alloys flow from the 
chutes into drop-bottom buckets which are moved by 
crane to the tapping platforms. A jib crane is provided 
at each of these platforms. 

Refractories are stored in a brick storage building 
located in the yard south of the open hearth. 

Hot metal comes to the open hearth in 200-ton mixer 
type ladles from which it is poured directly into the 
open hearth hot metal ladle which rests in a pit be- 
tween the two hot metal tracks at the end of the build- 
ing. This ladle is then placed by crane on to a hot metal 
transfer car and carried to the furnace for which it is 
intended, where another overhead crane empties it 
into the furnace. 

The nine 290-ton open hearth furnaces are spaced on 
117-ft centers and are 94 ft 3% in. over-all length in- 
side the steel work. Hearth dimensions at the sill line 
are 60 ft x 18 ft 6 in., affording a hearth area of 11-10 sq 
ft. The bottom is 39% in. thick at the center of the 
furnace, made up of 1 in. of insulating concrete, 18 in. 
of chrome brick, 9 in. of magnesite brick and 11% in. 
of rammed bottom material. 

The sloping back wall is composed of 22'% in. of 
chrome-magnesite brick above the sill level, thickening 
out below the sill line and topped by a layer of rammed 
material tapering down from 10 in. thickness. Front 
walls are built of 131% in. of chrome brick, 9 in. of mag- 
nesite brick and about 10 in. of rammed material be- 
low the sill line. Front piers above the foreplate are 
of metal encased chrome magnesite brick 22 in. thick 
at the bottom and 18 in. thick toward the top. The five 


Mixer type ladles of 200 tons capacity bring hot metal to the open hearth, where the metal is poured into ladles and taken 


to the furnaces by cranes and transfer car. 
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charging doors are 6 ft wide so as to accommodate the 
50 cu ft charging boxes. 

The furnace roof, with a span of 23 ft 101% in. and a 
3 ft 6 in. rise, is 18 in. thick with 24-in. ribs every fourth 
ring. Standard silica brick is used except for a 4-ft row 
along the front skewback and a 6-ft row along the back 
skewback, where superduty silica brick is used. 

Port ends and side walls are built of chrome mag- 
nesite brick with an outer wall of silica brick. Port 
roofs, with a span of 20 ft 11% in. and a rise of 2 ft 1144 
in., are constructed of silica brick 18 in. thick with 
24-in. ribs every sixth ring. 

On each furnace, two water cooled oxygen jet de- 
vices may be inserted through the back wall across 
from the end doors for decarburization purposes. They 
operate on a track arrangement so they can be re- 
tracted when not in use. 

Two 61.15 sq ft uptakes on each end of the furnace 
connect into a single slag pocket with a cross-sectional 
area of 270 sq ft and an effective volume of 4250 cu ft. 
Uptake walls are of chrome magnesite brick 131% in. 
thick. Suspended construction is used in the chill walls, 
fantail noses and fantail arches. Slag pockets have 22! 
in. firebrick walls with silica brick false walls, and are 
insulated with 41% in. of insulating block. 

Double regenerator chambers on each end, 37 ft 6 in. 
x 29 ft inside, contain checker work of two-pass de- 
sign to a depth of 16 ft 6 in. Checkers are designed with 
solid vertical flues, 9 in. x 9 in. in the first pass and 7! 
in x 7% in. in the second pass. Checkerwork volume on 
each end of the furnace totals 7884 cu ft in the first pass 
and 6116 cu ft in the second pass, for a total of 14,000 
cu ft. The idle pass, which is separated from the first 
and second checker passes by 131% in. walls, has a pass- 
age area of 83.4 sq ft. 

Regenerator roofs are of semi-silica brick 10 in. thick, 
with flat suspended construction, covered with 2 in. of 
insulation. Regenerator walls are of first quality fire- 
brick 18 in. thick, covered with 41% in. of insulation. 

Furnace binding consists of slab buckstays 6 in. x 
18 in. along the front and back walls and 5 in. x 15 in. 
on the port ends, rigidly bound by heavy structural 
members. Skewbacks are 33 in., 240-lb beams, with 
the bottom flanges water cooled. Front wall buckstays 
are also water cooled. Back buckstays are shaped to 
give a 51 degree slope to the back wall. Buckstays on 
slag pockets and regenerator chambers are heavy I- 
beams. 

Separate flues for each regenerator chamber lead to 
individual reversing valves and provide a combined 
area of 85.2 sq ft on each end of the furnace. Past the 
reversing valves, the two flues merge into one leading 
to the stack or branching off to a waste heat boiler. 
Second quality fire brick is used for flue construction, 
9 in. thick on the floor, 131% in. thick for the walls and 
9 in. thick for the arches. Floors are backed up by 244 
in. of insulating concrete and 51% in. of common brick, 
and the walls with 41% in. of insulating brick. Arches 
are covered with 4! in. of insulating brick and 41% in. 
of common brick. 

A horizontal tube waste heat boiler is installed for 
each furnace, designed to produce about 21,000 Ib of 
300 psi, 620 F steam per hour, while reducing the tem- 
perature of 160,000 lb per hour of waste gas from 1150 F 
to 550 F. Induced draft fans, capable of handing 235,000 
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The open hearth furnaces, of 94 ft 3!) in. overall length, 
have two-pass checkers and are completely equipped 
with automatic controls and instruments. 


lb per hour of waste gases at 575 F, 8-in. water column, 

are driven by 250-hp turbines. Waste gases leaving the 

boiler pass through two dry type electrostatic precip 

itators, 48 ft long x 15 ft 6 in. wide x 38 ft high, ele 

vated above the railroad tracks adjacent to the lean-to. 

In this cleaning process, the particles cling to baffle 

plates from which the material is shaken by pneumatic 
vibrators into hoppers. Dust is removed from the pre- 
cipitator hoppers to a pug mill by a vacuum system. 

The wetted dust is discharged from the pug mill to side 
dump cars below. This same vacuum system is used 
to clean the furnace checker chambers and flues. 

Furnace stacks, 225-ft high, are of welded steel con- 
struction and lined with second quality fire brick rang- 
ing in thickness from 38 in. at the bottom to 4! in. at 
the top. Diameters inside the brickwork vary from 8 ft 
8 in. at the bottom to 9 ft 3 in. at the top. 

Water cooled artillery type burners introduce fuel 
oil or tar or a combination of the two through the fur- 
nace ends. They are designed for a maximum input of 
1000 gal per hr at 130-200 psi pressure, and can han- 
dle oxygen for combustion purposes if desired. Air 
for combustion comes from forced draft fans rated at 


In the stripper building, located near the soaking pits, 
two 400-ton stripper cranes remove molds from the 
ingots. | 








26,000 cfm, 6-in. water column. Separate recirculating 
loop systems are installed for oil and tar. 

Each furnace is completely equipped with instru- 
ments and controls, including furnace pressure control, 
roof temperature control, fuel input control, checker 
differential temperature control, checker temperature 
recorder, bath temperature recorder, flue temperature 
indicator, steam flow control, oxygen flow control for 
combustion and decarburization, liquid fuel pressure 
and viscosity controls. The furnaces may be reversed 
by differential checker temperatures or time interval, 
or manually, with the controls governing air valves, 
fuel valves, steam valves and oxygen valves. All instru- 
ments and controls for each furnace are mounted on a 
panel board which forms the front wall of a control 
house. 

Steel is produced in a wide variety of carbon and 
alloy grades, and is poured into molds ranging 32-78 in. 
wide x 22-29 in. thick x 80-94 in. long, with weights 
ranging 14,000-32,270 lb. They are then shifted to the 
288 ft x 96 ft stripper building near the soaking pits, 
usually a full heat at a time. Here two 400-ton stripper 
cranes remove the molds from the ingots, which are 
then taken to the soaking pits. 

The furnaces are designed for front and back flush- 
ing into 600 cu ft slag pots. For front flushing, the pot 
is carried on a special car running beneath the furnace 
hearth between the slag pockets. Slag pots are handled 
by crane to a two-pot car on the slag track. Slag is 
taken to a dump and processed. 

Molds are returned to the mold preparation building, 
which is 1579 ft x 89 ft, is served by one 60/25-ton and 
two 30/10-ton cranes, and contains two mold coating 


stations and hot topping platforms. Molds are coated 
by filling them with the coating material and allowing 
them to drain. 

Miscellaneous equipment used in the open hearth 
department includes a stopper rod press, stopper rod 
oven, dolomite machines, fifteen 200-ton mixer type 
ladles, two hot metal transfer cars, one electric loco- 
motive, fourteen 300-ton open hearth ladles, 300 charg- 
ing cars (four boxes each) and 260 ingot buggies. 


45-IN. SLABBING MILL 


Ingots are heated in 20 one-way fired recuperative 
soaking pits, arranged in a double row. Each pit is 20 
ft long x 14 ft 6 in. wide x 14 ft deep, and is fired with 
a mixture of natural-coke oven gas through two burn- 
ers near the top of the pits, directed so as to impart a 
whirling action to the hot gases in the pit. The pits are 
provided with refractory tile recuperators capable of 
heating air for combustion to 1600 F. An 8000-cfm 
blower supplies air to each pit. Automatic controls 
regulate temperature, fuel-air ratio and furnace pres- 
sure on each pit. 

Three 40-ton cover cranes span the double row of 
pits and remove and replace pit covers as required. 

Ingots are handled into and out of the pits by three 
30-ton pit cranes of 106-ft span. Four tracks run the 
length of the soaking pit building, paralleling the row 
of pits. Two of these are connected to the plant rail- 
way system and run through the stripper building, 
while the other two tracks accommodate two ingot 
buggies. Each buggy has a cable attached at each end, 
and is pulled back and forth by a 200 hp motor-operated 
drum at each end of the track. Both cables are under 


Ingots are heated in 20 soaking pits arranged in a double row. The pits are recuperative and fired with a mixture of natural 


and coke oven gas. 
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tension at all times. The drives are designed for a max- 
imum speed of 1008 fpm, and are equipped with auto- 
matic positioning systems with push-button controls 
for spotting the cars at the soaking pits. The buggy is 
automatically accelerated to maximum speed, deceler- 
ated as it approaches the ingot receiving table, and 
inched into a tilting device. As an ingot car approaches 
the ingot receiving table, cam levers on each side en- 
gage cam casting bolted to the foundation, tipping the 
pot as the car stops at the table. 

Each car unloads its ingot upon a 13 ft 5 in. indi- 
vidual stationary receiving table carrying seven motor- 
driven table rollers, from which the ingot is moved to 
an 11-ft moving ingot table mounted on a car frame 
which moves traversely to line up with mill approach 
table. 

The approach table is 51 ft 9 in. long and includes 
a motor-operated overhead type ingot turnaround with 
a 50-ton scale and weight recorder. 

The slabbing mill is of the universal type, with verti- 
cal rolls integral with the main mill housing. The hori- 
zontal rolls are 45 in. in diameter x 9 in. body length. 
The bottom halves of the top and bottom roll necks 
run in babbitted bearings, with composition bearings 
on the top halves. The rolls are adjusted by screws of 
16 in. diameter and 2! in. pitch, driven by two 200 hp 
d-c motors under adjustable voltage control. Roll lift 
speed may range up to 600 in. per minute, and a max- 
imum roll lift of 78 in. is available. The top roll and 
spindle are balanced by counter weights. 

Vertical rolls, 37 in. in diameter x 96 in. body length, 
are located 8 ft 3 in. beyond the horizontal rolls and 
operate in roller bearings. Their position is adjusted 
by two 150-hp d-c motors up to a maximum opening 
of 90 in. These motors operate in unison, with no me- 
chanical or electrical tie between the two mechanisms. 
The master control for this system is adjusted so 
closely that errors in roll alignment are negligible. 

On both sides of the mill are movable sideguards, 
operated through racks and pinions by four 200-hp d-c 
motors and provided on both entry and delivery sides 
with manipulator fingers actuated by two 150 hp d-c 
motors, all under adjustable voltage control. 

On each side of the mill are three feed rollers indi- 
vidually driven by six 17-hp d-c motors. Front and 
back tables are 34 ft 11 in. long, each driven by two 
200-hp d-c motors, also under adjustable voltage con- 
trol. 

The mill runout table, 76 ft 8 in. long, and the shear 
approach table, 74 ft 11 in. long, are each driven by 
two 100-hp d-c motors. These tables, as well as those 
preceding and following, are equipped with anti-fric- 
tion bearings. 

Scale is removed from the ingot by hydraulic sprays 
at the mill. Water comes from a 6-stage, 1250-gpm, 
1600-psi pressure centrifugal pump, driven by a 1500- 
hp, 2300-volt induction motor. 

The 45-in. universal mill is driven by a 16,000-hp re- 
versing drive consisting of a 6000-hp, 40/80-rpm, 700- 
volt, d-c double armature motor on each horizontal 
roll and a 4000-hp, 60/150-rpm double armature motor 
on the vertical rolls. The horizontal rolls are connected 
to their motors by universal spindles 30 ft long, while 
the vertical rolls are driven through fixed right-angle 
reduction gears and vertical universal spindles. 
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The 45-in. slabbing mill, powered by a 16,000-hp reversing 
drive, operates at speeds up to 941 fpm. Mill auxiliaries 
operate under adjustable voltage control. 


Direct-current power for the complete drive comes 
from an eight-unit motor generator set having four 
2500-kw, 700-volt generators for the horizontal roll 
drives, two 1750-kw, 700-volt for the edging roll drive, 
a 215,000 hp-see steel plate flywheel 14 ft in diameter, 
and an 8000-hp, 13,800-volt, 514-rpm wound-rotor, in 
duction motor. 

The arrangement of main circuits and field circuits 
of this drive is such as to reduce possible short circuit 
currents, eliminate many circuit breakers and all but 
one load balance circuit. Exciters and regulating ex 
citers are applied SO as to give quick response charac 
teristics. Contactors in the master circuit are set to 
give all motors full field excitation when the mill is at 
rest. When the pedal of the master switch is depressed 
for either direction of rolling, the voltage of all gener 


A 2500-ton up-cut hydraulic slab shear cuts slab sections 
up to 8 in. x 74 in. or blooms up to 22 in. square. 














ators is increased simultaneously. After full voltage 
has been reached, the field current of all motors is re- 
duced at the maximum rate permitted by the current 
limit cireuits until the desired maximum speed _ is 
reached. 

The 45-in. mill drive has been set to give a reversal 
time of 1.5 sec from base speed in one direction to base 
speed in the opposite direction. 

The two armatures of each 6000-hp motor are con- 
nected in series with the two generators for the drives. 
The voltage drop of the commutator field for each 
motor generator loop is used in the load balance cir- 
cuit to control the load balancing field of the generator. 
This balances the load on the rolls, regardless of their 
diameter, 

To prevent the edger from carrying more load than 
its share, the edger drive has a drooping speed charac- 
teristic. Rheostats in the field control of this motor 
adjust speed relations for varying diameters of hori- 
zontal and vertical rolls. The control also provides for 
a slightly lower speed for the edger motor when the 
ingot is moving from the edging rolls to the main rolls 
to compensate for elongation in the main rolls. 

Auxiliaries of the 45-in. mill, including front and 
back mill tables, feed rollers, serewdowns and manipu- 
lators operate under adjustable voltage control, the 
drives receiving power from two eleven-unit motor- 
venerator sets, each composed of six 200-kw gener- 
ators, two 150-kw generators, one 100-kw generator, 
one 75-kw exciter and one 1250-hp, 1200-rpm, 2300- 
volt synchronous driving motor. The main control ele- 
ment in this system is a regulating system which causes 
the generators to operate at about 200 per cent voltage 
at light loads, and limits the maximum current at 250 
per cent. These characteristics provide maximum ac- 
celeration and deceleration without damage to the 
motor. 

The mill runout and shear approach tables also oper- 
ate under adjustable voltage control, with power sup- 


plied by a motor-generator set composed of four 100- 
kw generators driven by a 500-hp, 2300-volt induction 
motor. 

The slabbing mill is designed to roll ingots with a 
combination of any two of the maximum sizes of 32 in. 
thickness, 78 in. width of 90 in. length, with a max- 
imum weight of about 40,000 lb, into slabs 16-74 in. 
wide and 4-8 in. thick, or into blooms up to 14-16 in. x 
18-22 in. Maximum rolling speed is 941 fpm. 

Following the 45-in. mill at a distance of 134 ft is a 
gas scarfing machine with fume collecting hood and 
electrostatic precipitator, and 77 ft. farther, a 2500-ton 
upeut hydraulic slab shear with maximum stroke of 
25 in. The pumps for operating the shear are driven by 
two 300-hp, 2300-volt induction motors. This shear is 
designed to cut slabs up to 8 in. x 74 in. and blooms up 
to 22 in. square, and is equipped with a motor-operated 
shear gage for lengths of 4-21 ft. Crops from the shear 
drop through an opening formed by a pullback at the 
delivery side of the shear and are chuted to a heavy 
chain and drag bar conveyor. A 20-ton recording sus- 
pension scale is installed in the back shear table so that 
slabbing mill product may be weighed. 

Steel leaving the slabbing mill may follow any one 
of three routes. Slabs intended for the hot strip mill may 
be moved to the left over a 16x 115 ft transfer leading 
to the slab furnace charging table in the slab yard, or 
they may proceed straight ahead to the hot strip mill 
for direct rolling. Slabs or blooms to be further rolled 
in the intermediate mill and billet mills are carried to 
the right over a 234 x 22-ft rope type transfer to the 
approach table of the 40-in. mill. 


BLOOMING AND BILLET MILL 


The 40-in. mill is a high-lift, two-high reversing 
blooming mill, with rolls of 96 in. body length running 
in oil film bearings. The top roll and its spindle are 
balanced hydraulically, with a maximum lift of 51 in. 


” 


Mill screws are 13 in. in diameter, with 14% in. pitch, 





This 40-in. reversing blooming mill receives blooms 22 in. x 16 in. or smaller from the 45-in. mill and reduces them to 9 in. 
x 9-in. blooms or 11 in. x 7-in. slabs. 
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and are operated by two 150-hp, d-c mill type motors. 
Front and back mill tables are 23 ft 4 in. long, each 
driven by two 100-hp motors, and are equipped with 
manipulator sideguards and tilting fingers on both 
sides of the mill. Four 100-hp motors drive the manip- 
ulator racks and two 100-hp motors operate the manip- 
ulator fingers. On each side of the mill there are two 
feed rolls, each pair driven by a 50-hp motor. The 
stand is equipped with a special hydraulic rig for rapid 
roll changing. 

The mill is equipped with twin-drive motors, with 
each roll driven separately and directly by a 4000-hp, 
65/130-rpm, 700-volt single armature motor, giving 
delivery speeds up to 1350 fpm. Power for these motors 
is supplied by a motor-generator set consisting of three 
2500-kw, 700-volt, d-c generators and a flywheel hav- 
ing 185,000 hp-sec of stored energy at 514 rpm, all 
driven by a 6000-hp, 13,800-volt, wound-rotor, induc- 
tion motor. The power and speed of this drive, which 
are unusually high for a mill of this type, were selected 
to insure fast rolling. 

Except for the manipulator finger drives, which are 
operated under constant potential, all auxiliaries of 
this mill are operated under adjustable voltage control, 
including the tables and shear. Power for these drives 
is provided by four motor-generator sets. Two sets are 
composed of one 200-kw generator, two 150-kw gener- 
ators, two 100-kw generators, one 75-kw generator, one 
50-kw generator, one 40-kw exciter, and one 1250-hp 
synchronous motor. The other two sets each include 
one 250-kw generator, one 75-kw generator, four 40-kw 
generators, one 25-kw exciter and one 800-hp synchron- 
ous motor. 

Steel leaving the 40-in. mill proceeds over a table 
containing a gas searfing machine equipped with a 
fume removal system and electrostatic precipitator, 
and a down-cut shear driven by two 250-hp, 230-volt, 
d-c motors and capable of cutting sections up to 16 in. 
x 22 in. and 8 in. x 42 in. This shear has a motor-oper- 


A down-cut shear serves the blooming mill and will cut 
sections up to 16 in. x 22 in. or 8 in. x 42 in. 
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ated shear gage and a pusher, chute and pit for han 
dling crop ends. 

If the steel from the 40-in. mill is to be shipped, it is 
taken over a 102-ft rope driven, ducking dog type 
transfer to a parallel table about 34 ft away, where the 
steel is moved back in the reverse direction, through a 
down-and-up cut shear with 800,000-lb knife pressure 
and over two 40 ft x 137 ft 6 in. rope driven, ducking 
dog type hot beds to screw elevated pilers. 

If steel from the 40-in. mill is to be rolled down fur 
ther, it proceeds straight ahead to a six-stand 30-in. 
billet mill consisting of three vertical and three hori 
zontal roll stands alternately placed on 10-ft centers. 
Each stand is individually driven through gearing by 
a 1750-hp, 300/600-rpm, 600-volt, d-c, shunt motor, 
which received power from a motor-generator set con 
sisting of four 2000-kw generators driven by an 11,200 
hp, 514-rpm, 13,800-volt synchronous motor. 











































Gear ratios are designed to give mill speeds as fol 
lows: 


Stand Max roll Gear Roll Roll face 
No. diam, in. ratio rpm speed, fpm 

1. Vertical 30 15.147 19.8/39.6 155/310 
2. Horizontal 32 13.8 21.7/43.4 182/364 
3. Vertical 30 12.299 24.4/48.8 183/366 
4. Horizontal 32 10.8 27.8/55.6 232/464 
5. Vertical 30 8.83 34/68 267/534 
6. Horizontal 32 7.321 41/82 343/690 










The 30-in. billet mill contains six stands, three with verti- 
cal rolls and three with horizontal rolls. Each stand is 
individually driven by a 1750-hp d-c motor. 

a 

The 21-in. billet mill, similar in design to the 30-in. mill, 
contains four stands with vertical and horizontal rolls 

alternating. A 1250-hp d-c motor drives each stand. 
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Mill rolls have a body length of 48 in. and run in 
roller bearings. Pinion bearings are roller type on the 
vertical stands and babbitted for the horizontal stands. 
Roller bearings are applied in the gear reduction sets. 

The rolls in each stand are adjusted through the 
action of 9-in. mill screws of 1% in. pitch driven by a 
15-hp motor. The top roll in the horizontal roll stands 
is balanced hydraulically. In the vertical stands, the 
rolls are held apart hydraulically. 

Vertical roll stands are much like horizontal roll 
stands laid over on their sides and are capable of the 
same drafts. The vertical stands, however, are en- 
closed within outer housing which contain another 
screw lift mechanism driven by a 35-hp motor so that 
the entire vertical roll housings may be raised and 
lowered to align its passes with those of the horizontal 
roll passes. 

Each horizontal roll stand, with its pinion stand and 
spindle carrier, is mounted as a unit so as to slide end- 
wise on its bed plate, actuated by a hydraulic cylinder. 
Thus, these stands may be moved to align their roll 
passes with those of the vertical rolls. 

Vertical rolls are driven from the motor and main 
gear reduction set through a horizontal shaft to an in- 
termediate bevel gear set, through an inclined shaft to 
a combination bevel gear set and pinion stand. 

Steel leaving the 30-in. mill is taken over a 300 ft x 
33 ft 101% in. rope driven transfer to the parallel table 





previously mentioned. If this product is ready for ship- 
ment, it is moved back in the reverse direction through 
the shear and over the two hot beds described above. 
If the steel is to be further reduced, it is taken ahead 
to a swinging crop shear and on to the four-stand, 21- 
in. mill, generally similar to the 30-in. mill. The 21-in. 
mill stands are alternately vertical and horizontal, 
spaced on 8 ft 6 in. centers. Each stand is individually 
driven by a 1250-hp, 400/800-rpm, 600-volt, d-c, shunt 
motor. Power for these motors comes from a motor- 
generator set made up of two 2000-kw generators and 
a 5600-hp, 514-rpm synchronous motor. 

Gear ratios and speeds in the 21-in. mill are as fol- 
lows: 


Stand Max roll Gear Roll Roll face 
No. diam, in. ratio rpm speed, fpm 
1. Vertical 22 8.2645 48.5/97.0 280/560 
2. Horizontal 22 6.8507 58.3/116.6 337/674 
3. Vertical 22 5.95 67.1/134.2 387/774 
4. Horizontal 22 4.67 85.6/171.2 500/1000 


The rolls have a 42-in. body length. Mill screws are 
7 in. in diameter and 1% in. pitch, and are driven by a 
15-hp motor. As in the 30-in. mill, pass alignment is 
secured by making the vertical roll stands movable in 
a vertical direction under the action of 35-hp motors, 
and the horizontal roll stands movable in a horizontal 


The 10-in. bar mill, consisting of 18 stands, reduces billets 2!5-4 in. square to small rounds, squares, flats or shapes. Billets 
are heated in the continuous furnace shown in the background. 
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TABLE |! 
Bar Mill Data 


Roll size, in. 


Distance from 


Stand Maximum Body preceding 
diam length stand, ft-in. 
No. 1 Vertical 1534 24 
2 Horizontal 1534 32 8-4 
3 Vertical 16!4 24 8-4 
4 Horizontal 16\ 32 8-4 
5 Horizontal 16), 32 8-4 
6 Horizontal 16), 32 9-0 
7 Vertical 16), 24 8-4 
8 Horizontal 1614 32 8-4 
9 Vertical 13), 20 25-6 
10 Horizontal 13!4 24 6-9 
11 Vertical 13), 20 6-9 
12 Horizontal 131, 24 6-9 
13 Vertical 13!, 20 23-5 
14 Horizontal 13!4 24 15-6 
15 Vertical 11, 21 15-6 
16 Horizontal 11% 21 15-6 
17 Vertical 11l6 21 15-6 
18 Horizontal 1114 21 15-6 


direction through the action of a hydraulic cylinder. 
Bearing application is the same as that in the 30-in. 
mill. 

Billets leaving the 21-in. mill pass through an elec- 
trically operated flying shear placed 20 ft beyond the 
last mill stand, over a skewed roller gathering table, 
and on to four (40 ft x 137 ft 6 in.) rope driven, duck- 
ing dog type hot beds. 

Separate motor rooms serve the 40-in., 30-in. and 
21-in. mills, each provided with down-draft recirculat- 
ing systems. 

The 40-in. mill receives blooms 22 in. x 16 in. or 
smaller from the 45-in. mill, and rolls them down to 
minimum 9 in. x 9 in. blooms or 11 in. x 7 in. slabs. The 
30-in. mill takes 9 in. x 9 in. blooms or slabs 12 to 18 in. 
x 514 to7 in., and produces billets 4 in. or 5°4 in. square, 
rounds 41% to 5°, in. in diameter, or slabs 10 to 16 in. 
wide and 31% to 4 in. thick. The 21-in. mill takes 4-in., 
414-in. or 5°4-in. square or round billets, or 8-in. x 34%2- 
in. slabs and reduces them to 2-in., 24%, 3 or 4-in. 
squares, 3 to 414 in. rounds, or slabs 8 to 10 in. wide x 
214 in. thick. 


BAR MILL 


The 10-in. continuous bar mill takes 2 to 4 in. square 
billets up to 40 ft long from the billet mill, and reduces 
them to rounds *x to 2 in. squares 144. to 1% in. or 
hexagons %x to 17% in., angles 1 x 1 in. to 24% x 2% in., 
channels *; to 2 in., or flats 7% to 5 in. wide. The bar 
mill building is located at right angle to the other roll- 
ing mill buildings, with its billet stock yard near the 
outlets of the billet mill. 

Billets are heated in a triple-fired, side-charge, side- 
discharge continuous furnace. The sloping hearth is 48 
ft wide x 60 ft long. The furnace is fired with mixed gas, 
with fuel oil as a stand-by, and is equipped with auto- 
matic controls for temperature, fuel-air ratio and fur- 
nace pressure. A tubular recuperator, containing tubes 
fabricated of heat resisting metal, is located on the mill 
floor beside the furnace. The water-cooled skid pipes 
are insulated about half way back in the heating cham- 
ber. Riser and cross-support pipes are also insulated. 

The mill itself consists of 18 two-high stands in line, 
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Motor Motor Gear Roll Roll face 

hp rpm ratio rpm speed, 
fpm 

400 350/1050 14.2 24.6/73.8 101/303 
400 350/1050 12.76 27.4/82.2 113/339 
400 350/1050 12.80 27.4/82.2 117/351 
500 125/500 4.552 27.4/109.6 115/460 
500 125/500 3.677 33.9/135.6 143/572 
500 125/500 3.032 41.2/164.8 174/696 
600 150/540 2.842 52.8/190 222/802 
600 150/540 2.297 65.4/235 276/992 
600 200/720 2.185 91.5/330 322/1163 
600 200/720 1.750 114.2/411 404/1450 
600 200/720 1.419 141./506 498/1785 
600 200/720 1.196 166.6/600 588/2120 
600 200/720 1.098 182/655 644/2310 
700 200/680 Direct 200/720 707 /2400 
700 200/825 0.935 213.5/880 642/2650 
700 300/960 Direct 300/960 904 /2890 
600 400/1150 1.018 392/1127 1183/3390 
600 400/1150 Direct 400/1150 1205/3460 


ten with horizontal rolls and eight with vertical rolls. 
Some details of this mill are set forth in Table I. 

Each stand is individually driven by a 600-volt, d-c 
motor. Power for the drive motors is furnished by a 
motor-generator set composed of three 2500-kw gen 
erators, one 150-kw exciter and a 10,500-hp, 514-rpm, 
13,200-volt synchronous motor. 

Horizontal and vertical rolls are adjusted by man 
ually operated screws. The vertical lifts of the sliding 
inner housing assembly of the vertical roll stands are 
driven by 10-hp, d-c motors through worm and screw 
drives at a rate of 9°, in. per min. All roll necks run in 
water-lubricated composition bearings. 

Steel leaving the bar mill may be directed to four 
pouring reels or it may proceed straight ahead through 
a rotary dividing shear and on to a carry-over type 
double hot bed 420 ft long x 21 ft wide on each side. 
Coils are moved to a hook type cooling conveyor W hich 
makes three parallel runs before unloading the coils in 
the bar mill warehouse. Material from the hot bed is 
moved over runout tables, through shears and into 
cradles located in the warehouse. 

5 ft x 485 
and contains 


The bar mill warehouse, approximately $2: 
ft, is arranged in three parallel aisles, 


Steel from the bar mili may flow to these pouring reels or 
it may proceed straight ahead to a double hot bed. 
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MEST, 


Four continuous triple-fired furnaces of the type shown 
here heat slabs for the 80-in. strip mill. 


shears, grinders, saws, straighteners, scales and other 
bar finishing equipment, as well as shipping facilities. 

Fuel oil is provided by a recirculating system con- 
taining two 150,000-gal storage tanks, pumps and heat- 
ers, Which also supplies the slab furnaces at the hot 
strip mill. Separate recirculating loops serve the 10-in. 
mill and the strip mill. A fire foam protection system is 
installed for this station. 


HOT STRIP MILL 


The 80-in. hot strip mill, which went into operation 
in July, 1953, is designed to reduce slabs 16 to 72 in. 
wide, 4 to 8 in. thick and 7 ft 6 in. to 20 ft long down to 
strips 18 gauge (0.048 in.) up to a maximum width of 
19 in., 16 gauge (0.060 in.) up to 61 in. Maximum, and 
14 gauge (0.075 in.) up to 74 in. maximum width. All 
widths can be rolled as heavy as 4-in. thick and this 
thickness can be coiled. 

Slab storage is provided by a two-aisle building, each 
aisle 528 ft long x 96 ft wide and containing two 80/20- 
ton cranes. One aisle also contains a scarfing bed served 
by two 20-ton semi-gantry cranes. Slabs coming over 
the transfer from the 45-in. mill table reach the slab fur- 
nace charging table and may be moved toward the fur- 
naces for hot charging, or in the opposite direction to a 
slab transfer car which carries them to the storage and 
scarfing area. 

From storage, slabs are carried by overhead crane on 
toa magazine unpiler from which a pusher moves them 
on to the furnace charging table running some 340 ft 
across the back ends of the furnaces. A double rack- 
and-pinion type pusher driven by two 75-hp motors 
moves the slabs in either double or single row from the 
charging table into and through each furnace. 

Heating facilities for the strip mill consist of four con 
tinuous triple-fired furnaces. These furnaces have a 
hearth 96 ft long x 22 ft wide, and are fired with a mix- 
ture of natural and coke oven gas, with fuel oil as a 
stand-by. Each of the three firing zones has individual 
controls on fuel input and fuel-air ratio, while auto- 
matic temperature control is provided for the main 
heating zone and the soaking zone. Furnace pressure is 
also automatically controlled. 
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Entering the hot strip mill, the slab passes through the 
vertical edger at the left, then through a two-high 
scalebreaker and a four-high broadside unit, followed 
by four universal roughing stands. 


The furnaces are completely insulated and steel en- 
cased. Roofs are of suspended flat arch construction. 
Air for combustion is supplied by a fan for each fur- 
nace, rated at 45,000 cfm. The air is pushed through 
recuperators made up of relatively small tubes fabri- 
cated from sheets of heat resisting alloy, where it is pre- 
heated to about 900 F. The recuperators are located 
above the furnaces, taking advantage of the natural 
flow of flue gases, which flow directly to the recuperator 
without dilution. When the firing rate is very low and 
air temperature approaches a point where the metallic 
tubes might be damaged, an automatic valve, actuated 
from the air temperature, opens and bleeds off some of 
the heated air, thus permitting more air to flow through 
the recuperator than is needed for combustion. 

The heated slabs are expelled from the furnace by 
the action of the furnace pushers, slide down the chutes 
to the mill table where spring bumpers absorb the im- 
pact. Passing over the furnace and approach tables, 


Each universal roughing stand is driven by a 6000-hp 
synchronous motor and is equipped with integral 
vertical edging rolls. 
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Strip Mill Data 
Roll diam, in. | Roll | Distance Motor data 
ian bod from Gear Roll face 
Stand Y preceding —--- ~ : Roll rpm speed, 
Work Back-up — stand, H Volt 1 R ratio | fpm 
roll roll ft-in. P a ype a | 

Vertical edger 45 32 (2)500 2,300 | Wound rotor 505 30.1 | 16.8 | 200 
No. 1 Scalebreaker 38 80 29-6 2000 | 13,800 Synchronous | 150 75 | 20. | 198 
Broadside 40 54 130 38-2 3500 13,800 Woundrotor 148 7.67 19.3 201.3 
No. 1 Rougher 38 5314 81 55-11 6000 13,800 Synchronous | 240 6.5 37. 368 
No. 2 Rougher 38 5314 81 77-6 6000 13,800 | Synchronous 360 7.5 48. 478 
No. 3 Rougher. . 34 5314 81 116-6 6000 13,800 | Synchronous 360 5.71 63. 612 
No. 4 Rougher 34 5314 81 188-6 6000 13,800 | Synchronous | 360 5.71 63. 612 
No. 2 Scalebreaker 26 81 274-3 500 600 d-c 300/600 8.364 35.9/71.8 244/488 
No. 1 Finisher 27 5314 81 14-8 5000 700 d-c 125/250 4.24 29.4/58.8 207/415 
No. 2 Finisher 27 §314 81 18-0 5000 700 d-c 125/250, 2.33 53.6/107.2 378/757 
No. 3 Finisher 27 5314 81 18-0 5000 700 d-c 80/160 Direct | 80/160 565/1130 
No. 4 Finisher 27 5314 81 18-0 5000 700 d-c 100/220 Direct 100/220 706/1553 
No. 5 Finisher 27 5315 81 18-0 5000 700 d-c 125/270, Direct | 125/270 883/1906 
No. 6 Finisher 27 5314 81 18-0 4000 700 d-c 150/330' Direct 150/330 1060/2330 


which are 310 ft long, the slab comes to the hot strip 
mill, details of which are given in Table II. 

The last four stands of the roughing train are equip- 
ped with integral vertical edging rolls, located 6 ft 9 in. 
in front of the main rolls. These rolls are driven by four 
150-hp motors on the first universal stand, one 250-hp 
motor on the second, and one 200-hp motor on each of 
the third and fourth stands. The speeds of these motors 
are controlled to synchronize vertical roll speeds with 
their respective horizontal rolls. Power for these motors 
is provided by a four-unit, 2100-kw motor-generator 
set. 

On each side of the broadside mill is a slab turn- 
around of skew roller type, with alternately tapered 
table rollers connected to two separate drives. When 
the drives are run in opposite directions, the slab is 
pivoted around. Here slabs of lengths not exceeding 10 
ft may be turned 90 degrees and rolled crosswise to in- 
crease width, then turned back for further rolling. A 
slab pusher at the entry side of the broadside stand 
assists in entering slabs between the rolls. 

The table following the roughing train is 255 ft long 


and is driven through line shafts by six 50-hp motors 
under adjustable voltage control, with power coming 
from a 400-kw motor-generator set. 

A rotary crop shear, located 10 ft in front of the fin 
ishing scalebreaker, is designed to cut sections up to 74 
in. wide x 1 in. thick. It is driven by one 150-hp, 230 
volt, 460/1150-rpm, d-c motor. 

Between the finishing stands are loopers to take up 
slack in the strip between successive stands. Each 
looper is operated by a d-c motor which develops 236 
ft-lb stall torque. The five motors receive power from 
a special 40-kw, 75-volt, motor-generator set. 

The roughing scalebreaker screws are operated by 
one 50-hp motor, and the finishing scalebreaker screws 
by two 10-hp motors. On the rest of the mill, screws on 
each stand are driven by two 75-hp motors which can 
be operated individually or, through a magnetic clutch, 
in unison. 

The work rolls of all four-high stands run in roller 
bearings, while oil film bearings are applied for back-up 
roll necks. All table rollers are equipped with roller 
bearings. 


The finishing train, with six stands spaced on 18-ft centers, operates with delivery speeds up to 2330 fpm. 
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Three down coilers with rotating ccllapsible mandrels 
form coils up to 60-in. maximum outside diameter, 
weighing 550 Ib per inch of width. 


Leaving the finishing train, the strip passes over a 
runout table 402 ft long to the coilers. Runout table 
rollers, spaced on 18-in. centers, are individually driven 
by 267 4-hp, 750-rpm, 250-volt, d-c, shunt motors under 
adjustable voltage control. Power comes from a motor- 
generator set made up of three 400-kw generators, one 
200-kw generator, one 10-kw exciter and a 1250-hp 
synchronous motor. 

At the end of the runout table are three down coilers 
with rotating collapsible mandrels. Coils are formed up 
to a maximum outside diameter of 62 in., weighing 550 
lb per inch of width. Each mandrel is driven by a 350- 
hp, 375/900-rpm, 230-volt, d-c motor, with 25-hp, 700- 
rpm motors on each of the guide rollers and 200-hp, 
420-rpm motors on the pinch rolls. Coiler drives draw 
power from a motor-generator set duplicating that used 
for the runout table drive. 

All product from the hot mill is coiled and transfer- 
red to the raw coil storage department for further proc- 
essing or shipment. 

Thickness of the hot rolled strip is measured by a 
100-kv, X-ray gauge with double range for thicknesses 
of 0.04 to 0.22 in. or 0.22 to 0.40 in. 

As an aid in producing good surface on the finished 
strip, hydraulic descaling sprays are installed ahead of 
No. 1 scalebreaker, after No. 1, 2 and 3 universal 
roughing mills, and at No. 2 scalebreaker. Spray valves 
are pneumatically operated under solenoid control. 
Water is supplied to the sprays at 1600-psi pressure by 
three 6-stage, 1250-gpm centrifugal pumps, each driven 
by a 1500-hp, 3600-rpm, 2300-volt induction motor. 
Steam jet blowers are also provided at all vertical edg- 
ing rolls. 

As the steel progresses through the mill, its tempera- 
ture is checked by means of recording radiation pyro- 
meters located on the exit sides of No. 1 scalebreaker 
and No. 4 rougher, on the entry side of the crop shear, 
on the exit side of No. 6 finishing stand and just ahead 
of the coiler pinch rolls. 

All main drive motors, gear sets, control equipment 
and switch gear for the hot mill are located in a motor 
room 960 ft long x 65 ft wide running beside the hot 

mill building. Synchronous motors are used for driving 
the roughing stands with the exception of the vertical 
edger and the broadside stand, which are driven’ by 
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The hot strip motor room is 960 ft long x 65 ft wide. Finish- 
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ing train drives are shown in the left foreground. 
Rectifiers and switchgear serving these motors are at 
the right. 


wound rotor induction motors. A flywheel is provided 
for the broadside stand. 

Finishing stand motors, operating on adjustable volt- 
age control, receive power from six 4000-kw, 700-volt 
rectifiers capable of providing rated voltage at twice the 
rated load. The d-c bus arrangement provides three 
separate bus sections, each feeding two drive motors 
and each supplied by two rectifiers in parallel. Rectifier 
voltage is closely controlled by means of magnetic am- 
plifier voltage regulators. Normally all three d-c bus 
sections are operated at the same voltage, but trans- 
former taps are provided so that the buses can be oper- 
ated at different voltages if desired. The finishing scale- 
breaker drive receives power from a 400-kw, d-c gen- 
erator. 

Coils from the strip mill coilers are ejected on to 
tilters which set the coils on buggies, and then on to a 
chain conveyor 1057 ft 6 in. long running through an 
enclosed conveyor building to the raw coil storage at 
the sheet and tin mill. 


SHEET AND TIN MILL 


The sheet and tin mill, with 28 acres of floor space 
under roof, contains complete facilities for the finishing 
of hot rolled product and the production of cold rolled 
sheet and tinplate. 

Practically all coils from the hot mill next pass 
through either of two processing lines: a combination 
hot-rolled finishing line or a continuous pickling line. 
Material to be shipped without cold reduction is cus- 
tomarily put through a very unusual 72-in. combina- 
tion temper pass, side trimming, slitting, recoiling and 
shearing line. Over 380 ft in length, this line starts with 
a processing scalebreaker containing two sets of flexing 
rolls instead of one set, followed by an up-cut shear, 
pinch rolls, and side trimmer with scrap chopper. When 
desired, a slitting unit can be put in place of the side 
trimmer. Next is a two-high 32 in. x 80 in. temper mill 
with a tension bridle on each side. The mill is driven by 
a 150-hp, 575/1440-rpm, 230-volt, d-c motor through a 
gear reduction of 21.5. The entry bridle and pinch rolls 
are connected to two drag generators of 75-kw and 100- 
kw capacity, while the exit bridle and pinch rolls are 
driven by a 100-hp and a 150-hp motor, respectively. 
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This mill flattens and tempers the material, eliminating 
an additional handling. 

Next in line is a tension reel for coiled product, driven 
by a 250-hp, 230-volt, d-c motor. Material to be cut to 
length passes over this coiler on a conveyor and goes 
through a flying shear, a backed-up roller leveler and a 
sheet classifier. This last unit, under “electric eye” con- 
trol, diverts subquality product into a reject piler. The 
primes pass on through an oiling machine to a lift piler, 
from which the piles pass over a weighing conveyor 
section. 

This unit is designed for 50,000-lb maximum coil and 
pack weight, with coils of 28 in. inside diameter and 
72 in. maximum outside diameter, and 74 in. maximum 
width. It will produce edge-trimmed strip of 18-72 in. 
width, and will handle thicknesses of 0.06 to 0.25 in. 
(0.125 in. maximum thickness for slitting). Cut-to- 
length product may range 48 to 288 in. The line oper- 
ates at speeds of 80/400 fpm. 

Coils to be pickled are taken from the raw coil stor- 
age building to a continuous 80-in. pickling line 790 ft 
long. Although following in general the conventional 


design, this installation contains several innovations 
which should be mentioned. The first unit in the line 


is a processing scalebreaker similar to that in the hot 
rolled finishing line previously described. Next are two 
crop shears instead of the usual one, the second being 
installed so that the knives may be kept in top condi 
tion for cropping ends to be welded. After the conven 
tional welder, flash trimmer, stitcher, pinch rolls and 
looping pit comes the unusual installation of a two 
high, 32 in. x 80 in. temper mill similar to that used on 
the 72-in. hot rolled finishing line. The mill effects a 
reduction of 2 to 5 per cent on the strip and at the same 
time cracks the hot mill scale so as to improve pickling 
action. It also improves the shape of the material for 
subsequent cold rolling. 

This mill is driven through a gear reduction set of 
7.35 ratio by a 350-hp, 575/1150-rpm, d-c motor. 

Next in line are another looping pit and pinch rolls, 
followed by the pickling tank which is sectionalized 
into four 84-ft sections. The tank is 10 ft wide, and con 
structed of welded steel plate lined with rubber and 
acid-resistant brick. A similar tank 40-ft long contains 
cold water sprays and a hot water rinse, and is followed 
by a dryer and a looping pit. Tank covers are of steel 
construction, lined with rubber and vented to the out 
side. 





This unusual combination hot-rolled finishing line contains a temper mill, side trimmer or slitter, recoiler and shear. 


This view shows the exit end of the continuous 80-in. pickling line. The entry end of this unit is unusual in that it contains 


a temper mill just ahead of the pickling tanks. 
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This 80-in. four-stand mill produces cold reduced sheets. 
It is designed for a top delivery speed of 3100 fpm. 


ao 


Tinplate is cold reduced on this five-stand 48-in. mill at 
speeds up to 7000 fpm. Main drives total 20,250 hp. 





Pumps are installed to circulate and reclaim the acid- 
contaminated water from the rinse tank, discharging it 
into the pickling tank. The pickling solution, which is 
heated by steam with the temperature automatically 
controlled, cascades back from the exit end over the 
dividing baffles between the four tank sections and is 
drawn off from a single outlet at the entry end. 

At the exit end of the line are a shear, a side trimmer 
with scrap chopper, a tension bridle, an oiling machine, 
a tension reel and an upcoiler. The 24-in. tension reel 
generally used for material to be shipped as hot rolled, 
pickled product. 

The line is designed for material 18 to 74 in. wide and 
0.06 to 0.25 in. thick, taking coils 24 to 28 in. inside 
diameter, up to 72 in. outside diameter and up to 30,- 
000-lb weight. Exit coils for cold reduction are 16 tq 18 
in. inside diameter, up to 72 in. outside diameter and up 
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to 50,000 Ib weight. The line operates at speeds up to 
600 fpm (1500 fpm for entry end). 

Pickled coils are carried on a conveyor to a storage 
area serving the cold reduction mills, where they are 
handled by overhead crane. Pallet-type conveyors sub- 
sequently move the coils to the cold mills. 

Cold reduced sheets are rolled on a four-stand, 80-in. 
mill designed for a top delivery speed of 3110 fpm. The 
stands are spaced on 15-ft centers, and use 21 in. x 80 
in. forged steel work rolls and 56 in. x 75 in. cast steel 
back-up rolls. Roller bearings are applied to the work 
rolls and oil-film bearings to back-up rolls. Screwdowns 
on each stand are driven by two 100-hp, d-c motors, 
connected by a magnetic clutch. 

The first stand is driven by a 3000-hp, single-arma- 
ture motor, the second by a 6000-hp, double-armature 
motor, the third by a 6000-hp, triple-armature motor, 
and the fourth by a 5250-hp, triple-armature motor, all 
of 750 volts. The overhung collapsible mandrel reel is 
driven by a 1400-hp motor with 325-volt double arma- 
tures in series. 

Two motor-generator sets serve these drive motors. 
One of these sets carries three 2400-kw generators (one 
for No. 1 stand motor and two for No. 2 stand motor), 
a 150-kw exciter, and a 10,500-hp, 514-rpm, 13,200-volt 
synchronous motor. The second set consists of four 
2400-kw generators (two for No. 3 stand and two for 
No. 4 stand), a 1200-kw generator for the reel, a 150- 
kw exciter, and a 15,000-hp, 514-rpm, 13,200-volt syn- 
chronous motor. 

Speeds in this mill are as follows: 


Motor Gear | Roll Roll face 
Stand rpm ratio rpm speed, fpm 
1 90/270 1 90/270 495/1485 

2 150/350 1 150/350 825/1910 

3 200/500 1 200/500 1100/2750 

4 250/565 1 250/565 1375/3110 
Reel 150/525 945/3300 


Three indicating tensiometers are installed between 
the stands, and a double range X-ray gauge measures 


Cold reduced sheet and some tinplate materia! are anneal- 
ed in eleven portable cover furnaces. Each furnace 
accommodates four stacks of coils with a total weight 
of 625,000 Ib. 
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strip thicknesses of 0.006 to 0.048 in., and 0.048 to 0.088 
in. at the mill exit. 

Tinplate is rolled on the five-stand cold reduction 
mill, which began operations in December, 1952. It con- 
sists of five 4-high stands spaced on 13 ft 8 in. centers. 
Forged steel work rolls are 21 in. x 48 in., and cast steel 
back up rolls 53 in. x 48 in. Roller bearings are used for 
work rolls, and oil film bearings for back-up rolls. Two 
75-hp motors on each stand operate the mill screws. In 
order to secure rapid response and fine adjustment, 
these screwdown drives are controlled by adjustable 
voltage, with a motor-generator set carrying a 75-kw 
generator for each pair of motors. 

The first mill stand is driven by a 1750-hp, single- 
armature motor, the second by a 3500-hp, double- 
armature motor, the third by two 2250-hp, single- 
armature motors in a twin drive arrangement, the 
fourth by two 2250-hp, double-armature motors in 
twin drive, and the fifth stand by two 3000-hp, triple- 
armature motors in twin drive. All of these motors are 
750 volts, as is the 1400-hp, double-armature motor 
which drives the reel. 

These drives draw power from two motor-generator 
sets. One set consists of a 2800-kw generator for No. 2 
stand motor, two 3600-kw generators( one for No. 3 
stand, one for No. 4 stand) and a 150-kw exciter, all 
driven by a 14,000-hp, 360-rpm, 13,200-volt synchron- 
ous motor. The second set is made up of a 1400-kw 
generator for No. 1 stand, two 2400-kw generators for 
No. 5 stand, a 1200-kw unit for the reel drive, a 150-kw 
exciter, and a 10,500-hp, 514-rpm, 13,200-volt syn- 
chronous motor. 

Coil entering equipment on this mill is designed to 
handle coils 16 to 18 in. inside diameter and up to 78 
in. outside diameter, weighing up to 1050 lb per inch of 
width with a maximum weight of 36,000 lb per coil. 

Speeds of these stands are as follows: 


Motor Gear Roll Roll face 
Stand rpm ratio rpm speed, fpm 
1 110/310 1.0 110/310 606/1702 
2 165/420 1.0 168/420 925/2310 
3 200/415 1.51 302/627 1660/3450 
4 300/625 1.51 453/944 2490/5200 
5 345/635 2.0 690/1270 3790/7000 
Reel 350/1700 1 aes 1510/7340 


The gear sets on the last three stands are step-up 
units increasing the mill speed instead of reducing it. 

This mill is also equipped with an indicating tensio- 
meter between each successive pair of stands, and a 50- 
kv X-ray gauge, capable of measuring thicknesses from 
0.006 to 0.04 in. at the mill exit. 

It should be noted that all of the cold mills are de 
signed with drives which present low inertia, so as to 
obtain quick response and rapid acceleration and de- 
celeration. This aids in reducing the amount of off- 
gauge material. 

Cold rolled material that is to be batch annealed may 
be processed as an optional treatment through a 56-in. 
electrolytic cleaning line which operates at speeds up to 
2000 fpm and handles coils up to 48 in. wide and 50,000 
lb in weight. In general, it is of conventional design, 
with pay-off reel, welder, a 93-ft electrolytic caustic 
tank, a scrubber, spray tank and dryer, a tension bridle, 
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a shear, a scanning head and a tension reel. The tank is 
covered and equipped with a fume exhaust system. An 
electronic edge regulator is used on the tension reel to 
wind a straight edged coil. 

Annealing facilities include 11 portable cover type 
furnaces and one 48-in. continuous annealing line. The 
cover type furnaces, 37 ft 8 in. long x 11 ft 94 in. wide 
x 18 ft 11%4 in. high, operate on 27 bases and are heated 
by natural gas, coke oven gas, or a combination of both 
burned in radiant tubes, with gas and air proportioned 
and mixed by a carburetor on each furnace. Exhaust 
gases are collected at each furnace by a centrifugal 
blower and removed from the building. 

Each furnace accommodates four stacks of coils with 
a total weight of 625,000 lb. Each stack is protected by 
a cylindrical inner cover. The bases are designed for the 
circulation of gas within the inner covers by means of 
a fan. 

The cooling cycle is speeded up by the introduction 
of air from the basement blowing on the inner covers. 
This air is provided by 18 axial flow fans with a total 
capacity of 605,700 cfm. 

Automatic temperature controls are mounted on 
each cover, and coil temperatures are recorded in a cen- 
tral control room. 

The batch anneal furnaces are used for annealing 
sheet material and some tinplate material. 

The balance of the tinplate material is annealed in a 
continuous annealing line. This unit is very similar to 
that installed at the corporation’s Gary sheet and tin 
mill. It is 385 ft long on the floor, but numerous vertical 
passes accommodate approximately 3000 ft of strip be- 
tween the two ends. 

Two pay-off reels, a shear, a seam welder and a loop- 
ing pit combine to feed a continuous strip into the unit, 
the first part of which is an electrolytic cleaner, scrub- 
ber and rinser. The line contains six vertical heating 
passes heated by gas fired radiant tubes where the strip 
is brought to about 1200 F, six vertical soaking passes, 
electrically heated, two slow cooling passes where tem- 
perature is controlled by electric heating elements or 
air-cooled tubes as required to reduce strip tempera- 
ture to 900 F, and 20 fast cooling passes with water 












































































The continuous annealing line, which contains an elec- 
trolytic cleaner and scrubber, operates at speeds up 
to 1000 fpm. 
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Sheet temper rolling is performed in this single stand 80- 
in. mill. It is driven by two 600-hp motors in twin 
drive arrangement, and is designed for a maximum 
speed of 3500 fpm. 


cooled tubes to lower strip temperature to about 250 F. 
Air jets at the exit further reduce the strip tempera- 
ture. Deoxidizing gas, containing principally nitrogen 
with 3-6 per cent hydrogen, is supplied to the furnace 
zones, imparting a bright finish. This gas is prepared in 
two 20,000-cfhr machines which also supply the batch 
annealing furnaces. 

The entire line operates under automatic control at 
speeds up to 1000 fpm. 

Sheet temper rolling is done in a single four-high 
stand designed for strip 18 to 72 in. wide and 0.0239 to 
0.075 in. thick. Work rolls, 20 in. x 80 in., run in roller 
bearings, while back-up rolls, 53 in. x 81 in., operate in 
oil film bearings. Each work roll is driven by a 600-hp, 
250/720-rpm, 600-volt, single-armature d-c motor in a 
twin-drive arrangement containing off-setting gears. 
These motors are provided with special fields to pro- 
vide load balance through a rotating regulator. 

The cone type feed reel is equipped with two 300-kw, 
175/650-rpm drag generators which operate in parallel 
and have special fields for load balance with a rotating 
regulator. A counter-emf regulator is used for drag gen- 
erator fields to compensate for coil diameter decrease. 
Coil entering equipment is designed to handle coils up 


Tinplate material is temper rolled on this two-stand 48- 
in. mill at speeds up to 3700 fpm. 







to 72 in. outside diameter, 161 or 24 in. inside diam- 
eter, and up to 50,000-lb weight. 

The tension reel, with a 24-in. diameter expanding 
mandrel, is equipped with a hydraulically operated belt 
wrapper and is driven by a 1600-hp, 175/650-rpm, 
double-armature, d-c motor. The two armatures oper 
ate in parallel, with loads balanced by special fields and 
a rotating regulator. Counter-emf and current regula- 
tors compensate for coil build-up and control tension. 

The drive motors of this mill are served by a four- 
unit set consisting of one 1250-kw generator for the roll 
drives, one 1250-kw generator for the tension reel motor 
and one 600-kw generator which supplies power or ab- 
sorbs it from the feed reel drag generators, all driven 
by a 3500-hp synchronous motor. 

The mill is designed to operate at speeds as high as 
3500 fpm. 

Miscellaneous sheet finishing equipment includes the 
following: 

One 80-in. sheet recoil line for side trimming, stencil- 
ing and oiling. Maximum speed, 1250 fpm. 





aan ee pias ‘ 

Tinplate coatings of 0.1 to 1.0 Ib per base box are produced 
on this electrolytic tinning line, which operates at 
speeds up to 1250 fpm. 


One 80-in. sheet shear line for side trimming, stencil 
ing, oiling and cutting to length. Maximum speed is 
1250 fpm. 

One 56-in. sheet shear line for side trimming, stencil 
ing, oiling and cutting to length. Maximum speed is 
1250 fpm. 

One 182-in. resquaring shear. 

One stretcher leveler. 

Tinplate material is temper rolled in a two-stand, 
four high, 19 in. and 53 in. x 48 in. tandem mill having a 
top speed of 3700 fpm. The first stand is driven by two 
300-hp, 575/750-rpm, double-armature motors, and the 
second stand by two 400-hp, 575/750-rpm, double- 
armature motors, all in twin drive arrangements. Coils 
are fed to the mill by a cone type pay-off reel equipped 
with two 150-kw, d-c drag generators. Leaving the mill, 
the strip passes through tension rolls, driven by three 
200-hp motors, and on to a tension reel driven by two 
200-hp motors. 

These drive motors receive power from a two-unit, 
1600-kw motor-generator set for the main drives and a 
seven-unit, 895-kw set for the reel and booster. 

The mill is equipped with pressure gauges, an exten- 
someter, and a tensiometer. 
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Miscellaneous tinplate finishing equipment includes 
the following: 

One 40-in. tin recoil line for side trimming. Maximum 
speed is 400 fpm. 

One 40-in. tin shear line for side trimming and cut- 
ting to length. Maximum speed is 1250 fpm. 

The electrolytic tinning line is similar to those in- 
stalled in other plants of the corporation. It is 312 ft 
long over-all, and begins with two pay-off coil holders, 
a double-cut shear, a welder, pinch rolls, looping pit 
and entry bridle. The cleaning section of the unit con- 
tains six vertical tanks, and the plating section, seven. 
Plating current runs about 90,000 amperes at 15 volts. 

Emerging from the plating section, the strip passes 
through a reflow unit designed for electrical resistance 
heating, chemical treating tanks, an electrostatic oiler, 
a pin hole detector, a drive bridle, a rotary flying shear 
and a sheet classifier. Here the sheared tinplate is auto- 
matically separated into four piles: wasters, menders, 
and two prime piles. 

This line can produce coatings ranging 0.1 to 1.0 Ib 
per base box and has a top speed of 1250 fpm. 

Located near the electro-tinning line is an assorting 
line which receives packs of tinplate 15 to 38 in. wide 
and 20 to 43 in. long. This line consists of an entry pack 
conveyor, a sheet feeder, inspection belt conveyor, a 
reject piler and by-pass conveyor with double throw- 
out device, lapping conveyor and mender piler, a prime 
piler, runout conveyor, a scale and a packaging ele- 
vator. 

A portion of the electro-tinned product is put through 
this line, which delivers sheets in prime packs up to 27 
in. high or 10,000 lb maximum weight. The inspection 
and by-pass conveyors operate in a speed range of 150- 
600 fpm, while the lapping conveyor runs at 50-200 fpm. 

For heavier coatings, cut-to-length material is put 
through five hot-dip lines, designed for line assorting. 
These lines operate at speeds up to 200-500 in. per min- 
ute. Each line includes entry conveyors and feeders, 
electrolytic pickler, tinning machine and pot, wet 
washer, dry cleaner, inspection conveyor, pilers for re- 
jects, menders and primes, a scale and a packaging 
























This continuous side-charge, side-discharge furnace, with 
hearth 43 ft wide x 60 ft long, heats slabs for the skelp 
mill at National Tube Division. 


elevator. The inspecting, assorting and packaging sec- 
tion runs at 25-200 fpm. 

The lines will take black plate 0.006 to 0.025 in. thick, 
15 to 38 in. wide and 18 to 43 in. long in packs up to 54 
in. high or 25,000 Ib. They deliver packs up to 27 in. 
high or 10,000 Ib. 


NATIONAL TUBE DIVISION 


The National Tube plant at Fairless Works has 20 
acres under roof and at present consists primarily of a 
skelp mill, two butt-weld tube mills and auxiliary fin- 
ishing equipment, providing facilities for the produc 
tion of 1% to 4 in. diameter butt-weld pipe. 

Steel slabs, 7 to 16 in. wide, 34% to 4 in. thick, 32 to 
40 ft long and 2670 to 9790 lb in weight, come to the 
division from the blooming or billet mills. The slabs are 
heated in a continuous side-charge, side-discharge fur 
nace with a solid sloping hearth 43 ft wide x 60 ft long. 
It is fired in a two-zone arrangement by mixed gas, 
with fuel oil as a stand-by. A refractory tile recuperator 
is located beneath the furnace, and waste gases are re 
moved by a 150-ft stack. Automatic controls are pro 


The 18-in. skelp mill, consisting of ten horizontal roll stands and five vertical edgers, delivers skelp at speeds up to 1382 fpm. 
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vided for furnace temperature, fuel-air ratio and fur- 
nace pressure. 

Slabs are charged to the furnace by means of a slab 
unscrambler, charging conveyor and buggy, and 
pusher. A push-out bar and pull-out rolls remove heated 
slabs from the furnace. 

The skelp mill is an 18-in. continuous train with ten 
horizontal two-high roll stands and five edging stands. 
Some details of this mill are given in Table ITI. 

Alloy steel rolls are used in all edgers and roughing 
stands, while finishing stands use chilled iron and alloy 
grain rolls. The rolls are adjusted by mill screws 6 in. in 
diameter on horizontal stands and 3, 31% or 4 in. diam- 
eter on edgers, all of 14 in. pitch. Maximum openings 
between rolls are 31% in. on horizontal rolls, 34 in. and 
25°%4 in. on edgers. Edging rolls are adjusted sideways 
by hydraulic mechanisms and hand operated screws, 
while their vertical adjustment is effected by manual 
screws which operate wedges. Screws on the horizontal 
stands are manually operated on the first five stands, 
and by a 15-hp, d-c motor on each of the last five stands. 
All bottom rolls are adjusted by manual screws which 
operate wedges. Edgers are equipped with sleeve bear- 
ings, with oil film bearings on the horizontal roll necks. 

The mill is driven by variable speed 600/450 volt, 
d-c motors as enumerated in Table III. Power is sup- 
plied by two 3000-kw rectifiers. D-c auxiliaries receive 
power from two 1000-kw rectifiers. 

Ahead of the first three stands are top and bottom 
hydraulic descaling sprays to which water is supplied 
at 1500 psi. The mill and its auxiliaries are lubricated 
by seven circulating oil systems with continuous filter- 
ing systems and fifteen automatic grease systems. 

Skelp leaving the mill travels over an 85-ft runout 
table with rollers individually driven by variable fre- 
quency alternating current. Horizontal pinch rolls at 
the end of this table pull the strip from the table into a 
trough that twists the skelp into a vertical position. 
About 10 ft beyond the trough, a switch guides the 
skelp alternately to one of two apron conveyors. At the 
head of each conveyor is a vibrator which oscillates 
through a 60-degree arc, delivering the skelp on to the 
conveyor on edge in serpentine form. At the end of each 
conveyor is a vertical crop shear, and a reel with 20-in. 
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National Tube Division 


mandrel and a size range of 36 to 56 in. outside diameter 
coils. 

Skelp is formed into butt-weld pipe in two contin- 
uous mill lines, one designed for 4 to 11% in. pipe, one 
for 144 to 4 in. pipe. For the small sizes, skelp ranges 
6°4 to 16 in. in width, 0.103 to 0.200 in. in thickness, 
and 850 to 1390 ft long. For the larger sizes, the skelp 
runs 11 to 18 in. wide, 0.121 to 0.337 in. thick and 500 to 
1200 ft long. The two mills are quite similar, with the 
charging end including a coil pusher, an uncoiler for 
60-in. maximum outside diameter coils 6 to 18 in. wide, 
a roller leveler, double up-cut shear, flash welder, pinch 
rolls, magnet rolls, loop control and furnace threader. 

Each mill line contains a skelp heating furnace, 154 


TABLE Ill 


Distance from 


Body preceding 

Stand Diameter, in. length, stand, 
in. ft-in. 

No. 1 Edger 15.000/12.500 12 
No. 1 Rougher 19.063/17.313 22 7-9 
No. 2 Rougher 19.063/17.313 22 10-6 
No. 3 Rougher 19.625/17/875 22 10-0 
No. 2 Edger 12.000/9.000 7 8-6 
No. 4 Rougher 19.875/18.125 22 7-6 
No. 5 Rougher 20.063/18.313 22 11-0 
No. 3 Edger 11.000/9.000 7 7-0 
No. 6 Finisher 18.938/17.188 22 9-0 
No. 7 Finisher 19.063/17.313 22 27-0 
No. 4 Edger 13.000/12.000 4 7-0 
No. 8 Finisher 19.125/17.375 22 9-0 
No. 9 Finisher 19.125/17.375 22 10-0 
No. 5 Edger 13.000/12.000 4 7-0 
No. 10 Finisher 19.250/17/500 22 9-0 
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Skelp Mill Data 


Motor Motor Gear Roll Roll face 
hp rpm ratio rpm speed, 
fpm 
200 225/1200 51.632 4.36/23.24 14/91 
600 225/900 3.913 6.64/26.54 30/132 
600 225/900 25.517 8.82/35.27 40/176 
800 262/875 17.676 14.85/49.50 70/254 
150 225/1200 9.533 23.60/125.88 56/396 
800 262/875 11.555 22.72/75.73 108/394 
800 262/875 7.846 33.46/111.52 160/586 
150 225/1200 4.807 46.81/249.64| 110/719 
800 262/875 5.690 46.13/153.78 | 208/762 
800 262/875 4.735 55.44/184.79 251/922 
150 225/1200 3.668 61.34/327.15| 193/1113 
800 262/875 4.067 64.54/215.15 294/1077 
800 262/875 3.542 74.11/247.04 337/1237 
150 225/1200 2.849 78.98/421.20 248/1433 
800 262/875 3.192 82.24/274.12 377/1382 
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ft long x 33 in. wide, three-zone, for the smaller mill 
and 172 ft long x 36 in. wide, four-zone, for the larger 
mill. The recuperative furnaces are fired with mixed gas 
or fuel oil and are equipped with automatic controls. 

Each pipe mill consists of a six-stand forming and 
welding mill spaced on 2 ft 3 in. centers, followed at a 
distance of 53 ft 81% in. by a reducing mill of ten stands 
for the smaller mill and eight stands for the larger sizes. 
The reducing stands are also spaced on 2 ft 3 in. cen- 
ters. On each mill, a three-stand sizing mill, with stands 
spaced on 3 ft 8 in. centers, is located 44 ft beyond the 
end of the reducing train. 


E. H. JENNESS 
Chief Plant 
Industrial Engineer 


W. H. DENGLER 


Works Auditor Chief of Stores 


In both mills, the first forming stands use rolls 131 
to 14 in. in diameter x 9° in. face. All other forming, 
welding and reducing stands use rolls 131% to 14 in. 
diameter x 71% in. face. Sizing stand rolls are 14 to 16 
in. in diameter x 61% in. face. All rolls are of alloyed 
cast iron. 

Each mill stand is individually driven through gears 
and pinions by 450/1800-rpm, 2300-volt, d-c motors. 
Motor horsepower, gear ratios and roll speeds are as 
given in Table IV. No. 1 mill is designed with maxi 
mum speeds of 990 fpm in the forming and welding mill, 
and 1250 fpm for the reducing and sizing mills. In No. 


TABLE IV 
Butt-Weld Pipe Mill Data 


No. 1 Mill No. 2 Mill 
Stand No. . ae 
Motor hp Gear ratio Roll rpm Motor hp Gear ratio Roll rpm 
1 25 14.080 31.96/127.84 25 18.6476 24.13/96.52 
2 25 11.415 39.42/157.69 25 14.6842 30.65/122.58 
3 25 10.749 41.86/167.45 25 13.7950 32.62/130.48 
4 25 9.5917 46.92/187.66 25 12.9905 34.64/138.56 
5 25 9.0647 49.64/198.57 25 12.2590 36.71/146.83 
6 25 8.5361 52.72/210.87 25 11.5913 38.82/155.29 
7 75 8.0566 55.86/223.44 100 11.4150 39.42/157.68 
8 75 7.2273 62.26/249.05 100 9.5917 46.91/187.64 
9 100 6.6076 67.98/271.90 100 9.0647 49.64/198.56 
10 100 5.8719 77.05/308.22 100 8.0556 55.86 /223.44 
11 100 5.5520 81.97/327.87 125 7.2273 62.26/249.05 
12 100 5.0416 88.93/355.73 125 6.6076 68.10/272.41 
13 125 4.5384 98.90/395.60 125 5.8719 76.64 /306.54 
14 125 4.0961 110.02/440.10 125 5.5520 81.05/324.20 
15 125 3.7044 121.95/487.80 50 10. 45/180 
16 125 3.3550 133.14/532.54 50 10. 45/180 
17 50 5.1 90/360 50 10. 45/180 
18 50 5.1 90/360 
19 50 5.1 90/360 
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Skelp is discharged on to apron conveyors by oscillating 
vibrators, forming the serpentine pattern shown here. 
The skelp is then moved to coilers. 


2 mill, maximum speeds are 450 fpm in the forming and 
welding mill and 650 fpm in the reducing and sizing 
stands. 

The mill drives, as well as those of the auxiliaries, 
are all synchronized, and receive power from a 1000-kw 
motor-generator set for each mill. 

All gearing, pinions and mill stands are equipped 
with roller bearings. 


Butt weld pipe is made in two continuous mills, one de- 
signed for '5-1!4 in. diameters, the other for 114-4 in. 
diameters. 








Coils of skelp are placed in the uncoiler, fed into the 
leveler, cropped and put into the flash welder which 
joins successive coils into one continuous strip. On No. 
1 mill, the welder is a 500-kva unit; on No. 2, a 750-kva 
unit. Leaving the welder, skelp forms a loop about 160 
ft long on the mill floor, providing storage so the skelp 
flows through the furnace continuously during stops at 
the welder. 

As skelp leaves the furnace it enters the first mill 
stand which forms it into more or less a horseshoe 
shape, with the opening down. A welding horn located 
immediately after this stand has a lip which enters the 
opening of the curved shape to prevent twisting. The 
tip of the horn is drilled to permit jets of air or oxygen 
to impinge on the edges of the skelp. 

The actual welding takes place in No. 2 stand, where 
the rolls bring the skelp edges together under pressure. 
The remaining stands of the mill reduce the diameter 
of the pipe. The axes of the rolls in each stand are at 
right angles to those in the preceding stand in order to 
maintain roundness. The reduction in each stand varies 
from about 7.5 per cent for 1% in. pipe to 3 per cent for 
4 in. pipe. 

The reducing stands in both mills are set up to use 
the stretch reducing process introduced by the cor- 
poration in all the pipe mills it has installed in recent 
years. Each successive stand runs at a somewhat higher 
speed than would be called for by the normal reduc- 
tion in each pass, so that the tube is under tension 
through all of the stands. This process makes possible 
the use of fewer skelp sizes for the range of pipe sizes. 

The formed pipe, in a continuous length, passes on 
to the three-stand sizing mill, where it is given a slight 
reduction in outside diameter to meet size tolerances 
and to remove mill scale. 

A rotary hot saw about 24 in. in diameter at the exit 
of the sizing mill cuts the continuous tube into desired 
length. The saw is designed for three cutting ranges of 
18 to 27 ft, 27 to 40.5 ft or 36 to 54 ft. 


Complete facilities for pipe finishing are provided, includ- 


ing facing, threading, coupling, hydrostatic testing, 
galvanizing, coating, bundling and stenciling. 
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From the saw, the cut pipe is conveyed to a screw 
type kick-out which puts the pipe on to a hot straight- 
ener and cooling bed. This unit is designed as two screw- 
type cooling beds with the straightener between. A 
cropping saw about 40 in. in diameter is located on each 
side of the bed. 

As pipe leaves the cooling bed, it drops into a water 
bosh tank. After being cooled, the pipe passes over an- 
other screw conveyor which contains saw for cutting 
the length into two pieces if desired. On No. 2 mill, in- 
spection is performed on the transfer immediately after 
the saw. On No. 1 mill, a chain transfer carries the pipe 
to an adjoining building for inspection. 

Complete facilities for pipe finishing are provided, 
including facing, threading, coupling, hydrostatic test- 
ing, galvanizing, coating, bundling and stenciling. The 
warehouse, 130 ft x 1404 ft, provides storage for 30,000 
tons of pipe. 

Two fuel oil systems are installed in the National 
Tube area, one at each end of the plant. A heavy oil 
system, consisting of a 300,000-gal storage tank, recir- 
culating pumps, heaters and an unloading station, 
serves the skelp mill furnace and the boiler house. A 
non-recirculating system, containing a_ 1,000,000-gal 
storage tank, pumps and unloading station, serves the 
pipe mill furnaces. Both systems are protected by fire 
foam installations. 


SERVICES AND MISCELLANEOUS 


Fairless Works presents a total connected electrical 
load of 390,000 kva and sets up a demand of 86,000 kw. 
About one-third of the 40,000,000 kwhr used each 
month is purchased, the other two-thirds is generated 
in the plant. Purchased power comes from the utility 
company serving the area through the Biles Island sub- 
station, where two triple-rated 30,000 /37,500 /50,000- 
kva transformers reduce the voltage from 132,000 to 
69,000 volts. A double circuit 69,000-volt overhead 
transmission line runs from this substation to the plant 
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Two 30,000-kw turbo-generators in the plant power house generate about two-thirds of power used in the plant. 


























The hot strip substation shown here is typical of the sta- 
tions in the plant. Power at 69,000 volts enters through 
four breakers, flows through the two transformers 
which are connected by segregated phase bus to indoor 
13,800 volt switchgear inside of the building. 


power house, feeding on the way three step-down sub 
stations: 

The main substation, with two 20,000 / 25,000 33,000 
kva, 66,000/13,800-volt transformers, feeds three dis 
tribution centers in the sheet and tin area and one in 
the National Tube area. 

The hot strip substation, with two 20,000/25,000 
33,000-kva, 69,000/13.800-volt transformers, feeds four 
distribution centers in the rolling mill area. 

The pump house substation, with two 3750/4687 
kva, 69,000/2400-volt transformers, feeds pump mo 
tors and waste treatment equipment in that area. 

At the power house, there are two 20,000 25.000 38. 
000-kva, 69,000/15,800-volt transformers, as well as 
two 30,000-kw, 13.800-volt turbo-generators. Distribu 
tion from the power house to substations at the blast 
furnaces, open hearth, coke plant and maintenance 
shops is at 13.800 volts. All 13.800-volt distribution is 
through underground ducts. 





ae 
a 


Sea Gaeaa Cec 

Seea Seee J &ae 

#eeae Gaea . : 
Lied ” 


These panels in the power dispatching room control the 
power house generation. 


Control of the transmission and distribution system- 
is centralized in a dispatching room at the power house. 

Characteristics of the generating equipment are as 
follows: 


No. 1 No. 2 
Generator 
Rating, kw 30,000 30,000 
Rating, kva 35,294 37,500 
Voltage 13,800 13,800 
Frequency, cycles 60 60 
Phase 3 3 
Rpm 3,600 3,600 
Cooling Hydrogen Hydrogen 
Turbine 

Steam pressure, psi 850 850 
Steam temperature, F 900 900 
Condenser surface, sq ft 25,000 25,000 
Circulating pumps, number 2 2 
Circulating pumps, gpm 13,000 13,000 
Circulating pumps, ft, H.O 35 35 
Condensate pumps, number 2 2 
Condensate pumps, gpm 530 620 
Condensate pumps, ft HO 160 160 
Air ejectors 2-stage, 2-stage, 

2-element 2-element 

steam jets steam jets 








The No. 2 turbine is designed for automatic steam 
extraction at the 300-psi stage to the amount of 200,- 
000-Ilb per hour. This steam is used for plant processes 
and for some steam driven auxiliaries in the power 
house. 

Constant potential 250-volt, d-c power is supplied 
by 19 rectifiers, located in the principal consuming 
areas. In the cold mill area are four 1500-kw units, 
serving respectively the substations for the four-stand 
co'd mill, the sheet temper mill, the five-stand cold mill 
and the electrolytic tin house. In the hot mill area, 
there are five substations serving the 45-in. slabbing 
mill, the 40-in. blooming mill, the 30-in. and 21-in. billet 
mills, the 10-in. bar mill and the hot strip mill. Each 
station houses a 1500-kw rectifier except those serving 
the billet mills and the strip mill, which have two each. 
Two 1500-kw rectifiers serve the open hearth area, and 
two 750-kw rectifiers serve the maintenance shops. The 
substation serving the blast furnaces contains two 
1500-kw rectifiers, while the substation in the coke 
plant has two 500-kw units. The d-c system is not 
grounded, as it was deemed best to avoid ground cur- 
rents which might damage underground metallic ob- 
jects. 

Steam is provided by three boilers each of 300,000 Ib 
per hr capacity at 875 psi, 900 F. Each boiler is fired 
through six combination burners arranged in pairs at 
three different elevations on the front of the setting. 
The burners can handle blast furnace gas, coke oven 
gas and fuel oil in any combination. Blast furnace gas 
is the principal fuel. 

Single pass, double section, tubular type air heaters 
preheat combustion air to temperatures as high as 800 
F, depending on the fuel used. Superheaters are pro- 
vided with automatic temperature control, whereby 
part of the superheated steam may be bypassed 
through a heat exchanger located in the mud drum of 
the boiler and then mixed with the steam leaving the 
superheater. 

Induced draft fans on two of the boilers are turbine 
driven, with the turbines taking 850 psi steam and ex- 
hausting at 300 psi. 


The three blast furnace blowers, located in the power house, are rated at 110,000 cfm, 35 psi. 
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Boiler feed water comes from five centrifugal pumps, 
each rated at 333,000 lb per hr at 1033 psi pressure. 
Feed water is heated in two 700,000 lb per hr spray- 
tray type deaerating heaters. 

Make-up water, which amounts to about one-third 
of the total feed water comes from the plant service 
water system, and is pre-treated with lime and ferric 
sulphate, filtered through four gravity type filters and 
put through four zeolite softeners. The plant can treat 
1200 gpm. An internal after-treatment of phosphate 
and sulphite is also used. 

Power house auxiliaries are variously driven by elec- 
tric motors and steam turbines. The latter exhaust at 
15 psi back pressure, with the exhaust going to heat feed 
water. The use of motor and turbine drives provide 
flexibility to attain a proper thermal balance. 

It will be noted that the plant is laid out with two 
individual steam systems, one of 850 psi pressure and 
one of 300 psi pressure. The 300-psi system is supplied 
by extraction from the No. 2 turbo-generator unit and 
the induced draft fan turbines, as mentioned above, by 
emergency service water pumps, by two pressure-re- 
ducing, desuperheating connections, and by the waste 
heat boilers previously described. Requirements of the 
systems amount to about 823,000 lb per hr high pres- 
sure and 463,000 lb per hr low pressure. 

The power house also contains the three blast fur- 
nace turbo-blowers previously mentioned. These blow- 
ers have a normal rating of 110,000 cfm at 35 psi, and 
are equipped with constant volume control which au- 
tomatically corrects for changes in atmospheric tem- 
perature and pressure. The turbines, rated at 15,700 
hp, operate on 850 psi, 900 F steam, and are each equip- 
ped with a 10,400 sq ft surface condenser. Each con- 
denser is provided with one 11,200-gpm, 30-ft head 
circulating water pump, two 230-gpm, 160-ft head con- 
densate pumps and a two-stage steam jet air ejector. 

Water requirements of Fairless Works are supplied 
by three separate distribution systems. Service water, 
at the rate of 230,000,000 gal per day, is drawn from the 
Delaware River through surface intakes or submerged 
offshore cribs, as dictated by river conditions. The 
water, after passing through bar racks and traveling 
screens, may go to wells from which four 46,000-gpm 
and two 16,000-gpm low lift vertical turbine type 
pumps move to a settling basin designed for 80 min- 
utes retention. 

About half of this water flows by gravity to the power 
house for cooling and condenser use, from where it is 
discharged back into the river. The other half of the 
water flows by gravity from the settling basin to the 
sumps of the service water pumps in the pump house. 
Four 20,000-gpm and two 6500-gpm vertical turbine 
type service water pumps maintain 60-psi pressure in 
the system supplying water to the various steel plant 
units. 

If desired, the service water pumps may take water 
directly from the river, allowing a longer retention time 
in the settling basin for condenser water. Also, if neces- 
sary, the settling basin can be completely by-passed, 
with water going to the power house directly from the 
intake pumps. Intermittent chlorination is used to 
prevent slime accumulation in the system. 

For special processes, water is provided from a sep- 
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arate system which draws water through caissons sunk 
into the ground with projecting radial pipes at the 
water strata level. Vertical turbine pumps maintain a 
pressure of 60 psi. The consumption of this system is 
approximately 15,000,000 gallons per day. 

Water for drinking and sanitary purposes (4,000,000 
to 5,000,000 gal per day) is supplied by a ground water 
well system completely independent of the other two 
systems. 

All water and liquid waste from the various plant 
processes is treated and then reused in the plant or dis- 
charged into the river. 

Chromic waste is treated with waste pickling solution 
and the resultant chromium sulphate is led to a clari- 
fier where the addition of lime slurry precipitates the 
chromium as chromium hydroxide. 

Waste pickling solution is gathered in two 200,000- 
gal storage tanks. Some is used in treating chromic 
waste, as previously mentioned, while the balance is 





















































View of one aisle in the central maintenance shop, showing 
battery of lathes. 


normally sent to an outside manufacturer who uses it 
in his process. Facilities for neutralizing all waste pick- 
ling solution with lime slurry are available for emer- 
gency use. 

Alkaline wastes, coming from tinning, continuous 
annealing and continuous cleaning lines, are used to in- 
crease the alkalinity of the acid and soluble oil wastes. 
Such wastes are accumulated in a 23,800-gal storage 
tank and fed into a clarifier, where lime slurry is added 
to give a pH value of about 9.0 and precipitate the 
metals from the solution. Floc formed here helps to 
clarify the effluent and remove some of the oils in the 
precipitated sludge. 

The clarifier unit is 60 ft in diameter. Liquid enters 
a center compartment through an inverted siphon, re- 
ceives mechanical flocculation and passes to an outer 
annular compartment for settling and scum flotation. 
Oil is skimmed from the surface by a rotating arm and 
pumped to a storage tank. Sludge is pumped to a 
lagoon. The overflow passes over a continuous circular 
weir at the tank periphery. 

Soluble oil waste is directed to a 42,300-gal storage 
tank, then to a flash mixer where it is mixed with waste 
pickling solution or fresh acid. Effluent is taken to the 
clarifier. 

Insoluble oil waste consists of palm oil in the effluent 
from skimmer tanks, plus some lubricating oils. This 
is decanted and put through a separator. Effluent goes 
to the terminal treating plant. 


F-91 


Water containing roll scale from the mills flows into 
pits where a detention time of 15 minutes permits set- 
tling. Two-thirds of this water is recirculated to the 
mills, while the remainder flows to the terminal treat- 
ing plant. 

Waste water from the water treatment plant, boiler 
houses, etc., flows to the terminal treating plant. 

The entire flow of industrial waste waters, except 
that from the blast furnaces, passes through the ter- 
minal treatment plant. Here the water is aerated by 
compressed air, put through two stages of sedimenta- 
tion and skimming. The clarified water may then be 
put into the river or back into the service water system 
of the plant. 

Water overflowing from the thickener at the blast 
furnace goes to a separate clarification plant where it is 
mixed with lime slurry, put through a flocculator and 
clarifier. After a settling time of two hours, the water 
flows over a weir and is discharged into the river. 
Sludge is pumped to a storage lagoon. 

Sanitary wastes are put through a conventional sew- 
age plant consisting of a pumping station, comminu- 
tors, primary tank, enclosed trickling filters, secondary 
tank, chlorinating equipment, and sludge drying bed. 
Effluent flows into the river. 

Fairless Works is served by two railroads through 
one plant entrance. A number of railroad yards are set 
up within the plant, including two (520 cars) for open 
hearth materials, maintenance material and miscel- 
laneous freight, one (600 cars) for coal, ore and lime- 
stone, one (100 cars) for material for the rolling mills 
and as the pick-up point for outbound shipments, one 
serving the National Tube Division, and four (450 
cars) for internal storage. Some 80 miles of standard 
gauge track is installed, all constructed of 115-lb rail 
and creosoted ties. 

Internal switching is done by eighteen 120-ton, 1200- 
hp diesel engines and one 500-hp unit. 

More than three miles of belt conveyors, 145 over 
head cranes ranging to 450 tons in capacity, and a mul- 
titude of industrial trucks and special cars help to keep 
raw materials and products flowing through the plant. 

Ventilation of the great concentrations of electrical 


equipment in the various motor rooms requires some 
3,400,000 cfm of air, which is provided by 16 ventilating 
systems containing 146 fans and 26 electrostatic pre- 
cipitators, and ranging in size from 32,000 cfm up to 
570,000 cfm. 


Throughout the plant, lubrication of major equip- 
ment is accomplished by recirculating oil systems or 


automatic grease systems, of the latest design, with less 
elaborate systems for the smaller units. 

Chemical and metallurgical laboratories strategic- 
ally located near the various producing centers provide 
facilities for the control and checking of materials and 
processes so as to meet customer requirements, as well 
as the checking of raw materials and experimental re- 
search on plant processes. 

Complete maintenance services for the plant are pro- 
vided in a group of buildings which includes central 
maintenance shops and storeroom. The shop building, 
772 ft x 292 ft, houses the machine, forge, pipe, weld- 
ing, rigger, boiler, carpenter, paint and electric shops, 
containing some 200 pieces of equipment such as ma- 
chine tools, forges, furnaces, etc. The building is laid 
out in three bays, with a crane in each bay. Transfer 
cars are used for movements from one bay to another. 
Three railroad tracks enter directly into the building. 

Another building, 483 x 196 ft, contains diesel and 
car repair shops, designed to service and maintain the 
locomotives, locomotive cranes, rolling stock and trucks 
used in the plant. 

The central storeroom building is 600 x 122 ft, and 
is provided with a rail siding and loading docks. The 
truck docks have hydraulic platforms to facilitate the 
loading and unloading of trucks. The building is pro- 
vided with storage bins and with monorails and con- 
veyors for handling materials. Drum and tank storage 
for the various kinds of oil used in the plant is provided 
in a separate 200 x 122-ft fireproof building. In addi- 
tion to a sprinkler system for fire control, a central 
ramp permits fire trucks to enter the building. 

A 70x 102-ft fire house located nearby contains a 
safety truck, two pumper trucks, two chemical trucks, 
two ambulances and miscellaneous vehicles. 

The maintenance buildings are heated by floor- 
mounted space heaters, supplied with steam from the 
plant system. Power is supplied from a separate sub- 
station containing a 2500-kva transformer, two 1500- 
kva transformers and two 750-kw rectifiers for d-c. 

The construction of Fatrless Works set up housing 
problems which have been met by the building of two 
towns. Fairless Hills, with an ultimate capacity of 4200 
homes, is a well planned community about five miles 
from the plant. Levittown, also convenient to the plant, 
can be expanded to 16,000 homes should it be neces- 
sary. Both settlements are planned with shopping cen- 
ters, post-offices, churches, schools, parks, playgrounds 
and community centers—in short, everything essential 
to a complete community. 








The design and construction of Fairless 
steel works was under the direct 
supervision of S. Landon, chief en- 
gineer (left), and S. P. Curtis, chief 
construction engineer (center), of 
the construction engineering 
bureau. C. C. Wales supervised the 
National Tube project. 








IRON AND STEEL ENGINEER 


5 gigi hd OP" etree 














INSP SYS 
SLABBING MILL 


Designed and Built for... 
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MESTA MACHINE COMPANY 
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Vertical Edging Mill, #1 Scale-Breaking Stand and 130” @ Universal Roughing Mill Stand on the Mesta 80” Continuous Hot Strip Mil 
Spreading Stand on the Mesta 80° Continuous Hot Strip Mill 


@ Crop Shear, #2 Scale-Breaking Stand and Six Finishing 
Stands on the Mesta 80” Continuous Hot Strip Mill 


























o Mesta 48” Four-High, Five-Stand, High-Speed Tandem Cold Mill 






or 
FAIRLESS 
WORKS, 


U.S. STEEL 
CORPORATION 















2 Mesta 80” Four-High, Single-Stand Sheet Temper Mill for Coils 


MESTA MACHINE COMPANY 
PITTSBURGH, PA. U.S.A. 
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Wellman will build it 


Special Cranes 


Charging Machines —) Weil »an 


Ore Unloaders 
Forging Manipulators 
Car Dumpers 
Gas Flue Systems 
Gas Reversing Valves 
Coke Pushers 
Mine Hoists 
Skip Hoists 
Ore and Coal Bridges 
Clamshell Buckets 


efficiently serve open-hearth furnaces at 


Fairless Works 
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®@ This is one of four Wellman 15-ton Low-Type Open-Hearth 


Charging Machines serving the new Fairless Works of United 


States Steel Corporation. The efficient, dependable performance 


of these machines is typical of Wellman equipment throughout 


the steel industry. Take advantage of Wellman’s half century 


of experience to help reduce your materials handling costs. 


SRE Oa RE ee I 208 ho ts. RR 


“THE WELLMAN ENGINEERING COMPANY 


7010 CENTRAL AVENUE ° CLEVELAND 4, OHIO 
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CONTROL 


Actual installation photographs of 
Rowan Oil Immersed Centralized 
Control Units designed and fabri- 
cated to meet the requirements of 
U. S. Steel Corp. engineers and in- 


stalled in the.... 


FAIRLESS WORKS 
UNITED STATES STEEL CORPORATION 
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Above are three 500 hp, 225 rpm, 2300 volt, 0.8 power factor E-M 
Synchronous Motors driving air compressors in the tin finishing de- 
partment at the new Fairless Works of United States Steel Corpo- 


Power costs held low 
on compressor drives at 
new Fairless Works 


Supplying air for controls, tools, handling systems and 
maintenance equipment is vital business at Fairless 
Works. And cost of power for operation of the air com- 
pressors is an item to be watched in such a large mill. 
That’s exactly where the E-M Synchronous Motors 
fit in. They help contribute real economy and rugged 
reliability to compressor operation. 
First of all, these 11 E-M Motors are capable of supply- 
ing approximately 2700 reactive kva to improve plant 
power factor, a significant element when you want to 
minimize power costs. 
Secondly, the inherent high efficiency of E-M Syn- 
chronous Motors utilizes power most sparingly. 
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ration. Three other 500 hp and five 300 hp E-M Motors also drive 
air compressors, in the hot strip and slab mill, central power station, 
open hearth pumphouse and sulfate building of the coke works. 


Other economies are accomplished by use of simple 
and low-cost full-voltage control for across-the-line 
starting. Maintenance economy is foretold by simplicity 
of E-M Synchronous Motor direct-connection . . . by 
extra strong lashing of E-M stator coils . . . by the high 
capacity of E-M cage windings to withstand repeated 
starting stresses. 

To get top performance from your large compressor 
drives, discuss your needs with your nearest E-M sales 
engineer. And write factory for E-M Synchronizer No. 32, 
a special issue on air compressor drive applications. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 





1200-TPA-2168 


Specialists in making motors do 


EXACTLY WHAT YOU WANT THEM TO 
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American Industry! Steel from the Fairless Works 
will put even more bone and muscle in your stride. 


TUNNELS Walsh Construction Company” is proud to have been selected 
oe Supply to take the lead in building the Fairless Works—the largest integrated 
wer oan t : ead s » time » truck f; 

hedinn steel plant in the world constructed at one time. On the truck farms of 


in free and compressed air yesterday, a mighty industrial giant has risen overnight, and today its massive 


ore docks, blast furnaces, open hearths, coke ovens, and rolling mills, 


DAMS . : : “e 
bear witness to the courage and ingenuity of its owners 

Concrete 7 Th I Pics ‘ 
Earth Fill and the experience and versatility of its builders. 

>k Fill . i ; : A 
eau Expressed in terms of work units, the conversion by our forces 
BUILDINGS of 15 square miles of farm land into a steel plant required: 
Office ' 800,000 cubic yards of concrete foundation involy ing over 
Laboratories 10,000,000 square feet of concrete formwork. 
Warehouses 


1,000,000 feet of H-Pile driven. 


INDUSTRIAL PLANTS 100,000,000 pounds of reinforcing and miscellaneous steel. 


Cement 1,500,000 cubic yards of foundation excavation. 
Aluminum 11,500,000 cubic yards of general grading. 
Electronic 45 miles of piping, 80 miles of railroad, 


Sewage Disposal 
Hydro and Steam 
Atomic Power 


... all in a period of two and one-half years. 


*in a Joint Venture entitled the Walsh-Perini-Groves-Slattery Companies. 


Chemical Since 1899, in the days of “Mules and Men,” Walsh has continually tackled 
Water Treatment ae » . Ps, 
Metallurgical tough construction jobs. Able men and good fortune combined to build the 

company on a solid foundation, and men of courage and vision have carried it 
RARROADS on through the years. Today, as in the past, the Walsh Construction Company 
Track Work 


is ready with men and modern equipment to serve the construction needs 


Ore Loading Docks , : ; : 
of this fast-growing nation . . . anytime . . . anywhere! 


Terminal Facilities 





WALSH CONSTRUCTION COMPANY 


GENERAL CONTRACTORS + DAVENPORT, IOWA 
EXECUTIVE OFFICES: 122 EAST 42nd STREET, NEW YORK !I7, N. Y. 


INCORPORATED 1899 District Office: 785 Market Street, San Francisco 3, California 


WALSH-CANADIAN CONSTRUCTION COMPANY, LTD., One Wellington West, Toronto, Ontario 
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STEEL MILL INSTALLATION 
By RIGGS DISTLER & CO., INC. 















FAIRLESS WORKS, U.S. STEEL CORP. 
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TYPICAL ELECTRICAL PANEL BOARD INSTALLATION TYPICAL MOTOR ROOM INSTALLATION 


THE COMPLETE SERVICES OF RIGGS DISTLER INCLUDE ENGINEERS, 
ESTIMATORS, AND SKILLED MECHANICS TO INSTALL: 


* HEATING AND VENTILATING * POWER PLANTS « PLUMBING 
¢ AIR CONDITIONING * ELECTRICAL SUBSTATIONS * TRANSMISSION LINES 


-e INDUSTRIAL POWER & PROCESS PIPING ¢ ELECTRICAL WIRING * OUTSIDE UTILITIES 





FOR ALL TYPES OF STEEL MILL CONSTRUCTION 








RIGGS DISTLER WAS PRIME CONTRACTOR FOR ERECTION OF 
EQUIPMENT AND ALL MECHANICAL AND ELECTRICAL INSTALLATIONS 


in the 


4 Stand Cold Mill ° 40 In. Blooming Mill 
5 Stand Cold Mill ° Billet Mills 
Central Maintenance Buildings 


: . 



































TYPICAL VIEWS OF TUNNEL PIPING 


RIGGS DISTLER & CO., INC. 


with principal offices and sheet metal and pipe fabricating shops located at 


516 FIFTH AVE. 216 N. CALVERT ST. 1518 WALNUT ST. 
NEW YORK 18, N. Y. BALTIMORE 2, MD. PHILADELPHIA 2, PA. 


Makes available to you all mechanical and electrical installations 
under ONE CONTRACT, ONE OVERHEAD AND ONE RESPONSIBILITY 











80” Sheet Side Trimming 
and Shearing. 


























FLAT-ROLLED EQUIPMENT 


In flat-roll finishing equipment, Aetna- 
Standard engineered and built the follow- 
ing equipment: 

80” Sheet Side Trimming, Slitting and 

Recoiling. 

80” Sheet Side Trimming and Shearing. 

56” Wide Side Trimming and Shearing. 

Sheet Stretcher Leveller. 

For the Tin Mill Division, Aetna fur- 
nished a complete Hot Dip Tinning House 
with all auxiliaries; a side trimming and 
shearing line; a side trimming and recoil- 
ing line; and the classifying equipment for 
the electrolytic tinning line. 



























56” Side Trimming and Shearing. 


80” Side Trimming, Slitting and 
Recoiling. 
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Stretch Reducing Mill of the 12” 
to 4” Continuous Butt Weld Pipe 
Mill. 
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PIPE MILLS 


eAetna-Standard designed and built two 
continuous butt weld pipe mills for the Fairless 
Works. 


The No. 1 Mill produces pipe in size range 
¥2" to 142” at speeds up to 1250 feet per minute. 
The No. 2 Mill size range is 142” to 4” at speeds 
up to 650 feet per minute. 


Both mills incorporate a Rotary Flying Hot 
Saw which makes possible the higher running 
speeds. Both mills are equipped with a screw 
type kickout, providing a foolproof method of 
changing direction of pipe travel. 

Two screw-type cooling beds were incorpo- 
rated in each mill for cooling and straightening 
pipe. 


THE AETNA-STANDARD ENGINEERING COMPANY - PITTSBURGH, PA. 





PLANTS IN WARREN, OHIO - ELLWOOD CITY, PENNSYLVANIA 





GOOD EQUIPMENT BRINGS DOWN 
PRODUCTION COSTS 
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aetna’s 
major product 
lines 


~/ Continuous Coating Lines 

~/ Flat-Rolled Finishing Equipment 
~/ Drawbenches 

+/ Rolls 

\/ Continuous Butt Weld Pipe Mills 
~/ Seamless Tube Mills 

~/ Machinery for Rubber and Plastics 


SUBSIDIARY and ASSOCIATED COMPANIES 


Head Wrightson Machine Company, Ltd., Middlesbrough, England— 
Great Britain, Finland, Sweden, Norway, Denmark, Union of South 
Africa, Northern and Southern Rhodesia. 

Aetna-Standard Engineering Company, Ltd., Toronto, Ontario, 
Canada. 

M. Castellvi, Inc., New York, N. Y.— Mexico, Central and South 
America. 

Societe de Constructions de Montbard, Paris, France — France, Bel- 
gium, Holland, Luxembourg, Switzerland. 

Demag Aktiengesellschaft, Duisburg, Germany — Germany, Austria, 
Yugoslavia, Greece, Turkey, Egypt. 

Compagnia Italiana Forme Acciaio, Milano, Italy — Italy. 

Aetna-Japan Company, Ltd., Tokyo, Japan — Japan. 

Hale & Kullgren, Inc., Akron, Ohio — Representative for the Rubber 
Industry. 

Standard Engineering Company, Ellwood City, Pa. 

Trans-World Traders, Pittsburgh, Pa. 


Designers and Builders to the Ferrous, 
Non-Ferrous, Leather, Rubber, and Plastic Industries 
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SARGENT ELECTRIC C0. 


(A Pennsylvania Corporation since 1919) 


Electrical Coutractors 








410 FIRST AVENUE 
PITTSBURGH 22, PENNSYLVANIA 
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Pipe Mill Finishing Equipment installed 
by Taylor-Wilson at the Fairless Works: 





5 Hydrostatic Testers 
Pneumatic Tester 

Water Filtration System 
Mechanical Press Straightener 
Mechanical Crushing Shear 
High Speed Straightener 


The sound engineering practices of Taylor-Wilson are evident 








Galvanizing Plant 


Automatic Handling Equipment 








in another dependable installation of pipe mill finishing equip- 
ment at the Fairless Works of the National Tube Division, 
United States Steel Corporation. Dependable installations like 
this are the product of more than 70 years of quality engineer- 
ing and building. As the nation’s oldest producer of pipe 
finishing equipment, Taylor-Wilson is proud to have engi- 
neered and built this pipe finishing equipment for the nation’s 
largest steel producer. 


Taylor-Wilson 


Manufacturing Company 
Pittsburgh 22, Pa. © McKees Rocks, Pa. 


Engineers—Builders of Rolling Mill Machinery and Auxiliary Equipment; 
and Complete Pipe Mill Finishing Equipment — Hydrostatic Testers, 
Hydraulic Expanders, Cut-off Machines, Cut-off Feed Tables, Coupling 
Screw-ons, Scrap Shears, Crushing Presses, Handling Equipment, End 
Facers, Rotary Straighteners, Drifters, Gag Straighteners, Galvanizers. 
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Formula for Cutting 


Bailey Design + Bailey aioe, 
+ Bailey Service 
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at FAIRLESS WORKS 


Bailey Meters and Controls help U. S. Steel 
Corporation to secure optimum performance 
from this new Mill... 


At Fairless Works you will find Bailey Meters and Controls 
helping to simplify and improve the operation of slab and 
billet heating furnaces, atmosphere generators, annealing 
furnaces, multi-fuel-fired boilers, waste heat boilers, utility 
distribution and plant water supply facilities. 


Automation and Instrumentation by Bailey stands ready to | 
help you improve the operation of steel mill equipment. It 





maintains product quality, saves fuel, upgrades operators, | 
reduces “down time” and cuts cost per unit of production. 
Call your local Bailey district office for recommendations on 


how Automation and Instrumentation may be applied to 
modernize your mill. P-29-2 
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Greater Savings = FLOW LEVEL 

per Fuel Dollar Pe RATIO 
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TORRINGTON BEARINGS Carry The Load 


Also Used For Many Auxiliary Units 


Illustrated here are eight units at the mighty Fairless Works of United 
States Steel Corporation in which there are applications of Torrington 
Bearings. Other bearings were supplied for many auxiliary applica- 
tions such as drives, pinion stands, coilers, etc. 

These rugged bearings are designed and manufactured for today’s 
toughest steel mill applications. They are built from the highest 
quality electric furnace alloy steels and heat treated according to the 
most advanced metallurgical procedures. Their precision tolerances 
and finishes cut friction to a minimum. 

Torrington Bearings give long, efficient, low-maintenance service. 


THE TORRINGTON COMPANY 
South Bend 21, Ind. Torrington, Conn. 


Spherical Roller . Tapered Roller | + Cylindrical Roller ° Needle ° Ball * Needle Rollers 


«< 
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Torrington Work Roll Bearings are used in both the 
four and five stand Mesta Cold Mills. Back-up roll 
thrust is carried on Torrington 2-Row Tapered 
Roller Bearings. 





24 Torrington Work Roll Bearings are used on work The Bliss Tin Temper Mill uses Torrington Work 
rolls of 6 finishing stands of Mesta’s modern 80” Roll Bearings and 2-Row Tapered Roller Bearings 
Continuous Hot Strip Mill. 2-Row Tapered Roller for thrust, mounted with oil film bearings on 
Bearings are used in back-up roll thrust positions. back-up rolls. A 2-High Sheet Temper Mill is also 


equipped with Torrington Roll Neck Bearings. 
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For These Major Units At Fairless Works 





This Universal Reversing Slabbing Mill, one of the Torrington Work Roll Bearings and 2-Row Tapered 
largest and fastest built by Mesta, is equipped wit h Roller Bearings for back-up roll thrust help keep 
Torrington Roll Neck Bearings on the vertical rolls. this Mesta Sheet Temper Mill rolling efficiently 


and with minimum maintenance. 








This scrap baller uses Torrington Spherical Roller Torrington Spherical Roller Bearings and Radial 
Bearings and 2-Row Tapered Roller Bearings. Roller Bearings keep Ingot Cars rolling smoothly. 


TORRINGTON BEARINGS USED IN FAIRLESS WORKS’ UNITS ILLUSTRATED 





4-Row Tapered 2-Row Tapered 4-Row Tapered 2-Row Tapered Steep Angle Radial Spherical 
Roller Bearing Roller Bearing — Roller Bearing Roller Bearing 2-Row Tapered Roller Roller 
—Bronze Cage Bronze Cage —Pin Type —Pin Type Roller Bearing Bearing Bearing 


IRON AND STEEL ENGINEER F-109 














For Special Operations in Steel Mills... 















STAMCO 





for the equipment you need 


For mill or warehouse use on ferrous or non-ferrous 
material, STAMCO has a model or size to fit your needs— 
or can make it for you. If you use trimming units, 
plate shears, slitting units, coil openers or any other 
special steel mill equipment, it will pay you to 

write us. No obligation. 











Ate 


| STAMCO 11/,” x 180” plate shear 





STAMCO 48” Slitting & Coiling 
Line 150004 coil capacity 


STAMCO 72” Heavy Gauge Side Trim- 
ming and Slitting Unit equipped with 
a double set of feed and delivery 


pinch rolls. £ * 
STAMCO,Inc.,New Bremen,Ohio 
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AGAIN FOR MINTED STEVES 7 oe 











mill-type cranes 


In the magnificent new Fairless Works . . . as in other plants 
of U. S. Steel Corporation . . . P&H Mill-type Cranes are 
serving in number. 








Built in excess of the minimum requirements of the A.I.S.E. 
specification, P&H Mill-type Cranes combine important fea- 
tures in design and construction that insure long, dependable 
service .. . with lowest maintenance time and costs. 


wo OVERHEAD CRANE DIVISION 


HARNISCHFEGER corporation 


MILWAUKEE 46, WISCONSIN 


Line Nee 6 7 meme ent = 


— 
UCK CRANES DIESEL ENGINES POWER SHOVELS PREFABRICATED HOmES e.ec C wosts SOL STABILIZERS WELDING EQUIPmEN AHEAD CRANES 





the 
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TSP Wheels on 
200 ton Hot Metal Crane 





a plenty of weight at FAIRLESS 


As U. S. Steel's Fairless Works turns out millions of tons of steel, “Tool Steel Process” 
hardened products will carry an important share of this enormous production job. TSP 
products were among those selected by the Fairless Works because of their satisfac- 
tory performance in other U.S.S. mills. Our long experience in the Steel Industry, our 
special production facilities, metallurgy and engineering . . . all combine to make TSP 
products the standard of quality — your best investment. 


HERE’S WHY 


products are 
hardened by our special 
process. The file hard 
surface to full depth of 


permissible wear gives TSP soe Gears, Levelling Rolls on Hallden Flying Shear TSP Wheels on Wellman Charging Machine 
maximum life. The core, 


refined for toughness and 
ductility, gives maximum strength. 
You receive an absolutely 
positive written guarantee that 
TSP products will give a 

longer life in the same service 
than any other product. 





TSP Drive Gears on Ore Unloader “Tool Steel” Cold Rolling Rolls on Tin Temper Mil 


products including Gears, Pinions, Track Wheels, Shatting, 
Leveller Rolls, Backup Rolls and Cold Rolling Rolls are 
included on equipment in every department of the Fairless Works. 


THE 


i age ge ” tha 


GEAR AND PINION CO. 


TSP Drive Gears on Hot Strip Down Coiler CINCINNATI 16, OHIO, U. 5. A. AD NO. 1006 


THE WORLD STANDARD OF QUALITY SINCE 1909 
FOR GEARS e PINIONS e ROLLS e WHEELS AND OTHER HARDENED PRODUCTS 











in 
out 





Water lines are life lines at the new Fairless Works. 
Universal Concrete Pipe Company, the world’s largest 
manufacturer of concrete culvert and sewer pipe, 

is proud of its Philadelphia plant and the part it 
played in the Fairless story. 


Universal produced two miles of 48-inch concrete 
pressure pipe, in 16-foot lengths, for U. S. Steel 
Corporation’s newest operation. All this is to bring 
water in. 


Universal also provided the reinforced concrete 
sewer pipe to carry out the water wastes and sewage 
at Fairless 


In ’n Out goes the water at Fairless through the 
best concrete pipe that can be made —a Universal 
certainty at any of its 25 plants throughout the country. 


Universal Concrete Pipe Co. 


297 S. High St., Columbus 15, Ohio 


A Subsidiary of American-Marietta Co. 
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a few of the many types of 


SPRAYING SYSTEMS CO. 
spray 


nozzies 
installed at the 
Fairless Works 









. .. for such operations as roll cooling 
on hot and cold mills * descaling * runout 
table cooling * pickling line * cooling 
slabs on transfer table * cooling ingot 
molds * cooling open hearth tunnels 
or checkers * cooling pigs * coke chemical 
processing * spraying lubricants * 
and air and gas washing 





For every spraying operation, you will find Spraying Systems spray 
nozzles offer impressive, measurable advantages. That is why they 


have been so widely selected for application in the Fairless Works. 





Spraying Systems spray nozzles are made in a very wide range of 


types and sizes for exact performance to meet your specifications ... 
products of America’s leading designer and manufacturer of spray 


nozzles for industry. Your inquiry is cordially invited. 


SPRAYING SYSTEMS CO. 


3262 RANDOLPH STREET © BELLWOOD, ILLINOIS 


Write for your FREE copy of new Catalog No. 24 ... the most 
comprehensive spray nozzle catalog ever produced. 
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FAIRLESS WORKS of United States Steel 
Corporation, located at Fairless Hills, 
Pennsylvania, is generally recognized as 
one of the best-designed steel mills in the 
world. Koppers Company is proud to have 
designed one of the major components of 
this plant—the steelmaking department. 
Koppers designed the Fairless open- 
hearth shop and performed the principal 
construction thereof. This open-hearth 
shop is equipped with all of the most mod- 
ern automatic equipment, controls and 
instruments. The open-hearths—nine in 


all—are housed in a main furnace building 


ore weygned\ 
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that is 1,287 feet long and 88 feet wide. 
Each hearth, at sill level, is 60 feet long by 
18 feet 6 inches wide, measured inside the 
brickwork. This gives a hearth area of 
1,110 square feet. 

The Fairless open-hearths are among 
the largest capacity furnaces of their type. 
Each furnace was designed for a heat 
size of 275 net tons; however, hearth 
size was made ample so that each 


furnace is presently rated at 290 tons. 





Designing and constructing open-hearths is 
just one way in which Koppers serves the steel 
industry. For any kind of metallurgical con- 
struction, you can count on Koppers. Y ou are 





invited to consult with our Engineers and 
Management. 


a \) Crgincering and 
Rated annual steel-producing capac- KOPPERS 


ity for the nine furnaces is 2,200,000 


net tons. 


w Construction Divisio 


® KOPPERS COMPANY, INC., PITTSBURGH 19, PENNSYLVANIA 


Open-hearth shop of Fairless Works, Fairless Hills, Pa. It houses nine open-hearths, designed by Koppers Company. 
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ATLAS CAR 


SERVES 


U. S$. STEEL 


AT 
FAIRLESS 


TOP — 40 TON SCALE CHARGING CAR 


shown in scale house. Car is of bottom dump, 








double compartment construction. 


CENTER — 120 TON SIDE DUMP ORE 
TRANSFER in service on the highline. 


BOTTOM — 32 TON FLAT CAR with cradles 
for pipe handling. Powered by a spring- 
driven cable reel and equipped with two 


operator platforms for double-end control. 


THE ATLAS CAR AND MANUFATURING CO. 


1140 IVANHOE ROAD CLEVELAND 10, OHIO 
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EQUIPMENT 


contributes to 


© Safety and Efficienc 


at the 


Fairless Works 


Regardless of time 
between operations, 
this Bailey Mechani- 
cal Goggle Valve will 
open orcloseinstantly. 


o 
The Bailey Clay Gun 
has ample power for 


maintaining long tap- 
ping holes. 


Safe and dependable, 
(] this Bailey Thermal = 3 
— Expansion Goggle 
Valve forms a gas- 
tight leakproof seal. a 


The dependability of Bailey Equipment 
plays a part in the safe, efficient operation 
of U. S. Steel’s Fairless Works, just as it 
does in many other major steel plants. All 
Bailey Equipment is designed and manu- 
factured with two basic considerations in 





mind—protection for men and equipment, 
and operation that is dependable and 
economical. 
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CONFIDENCE 


. in our present Government and in the ability of our Engineering, Construction 
and Production men to out perform all others will go a long way toward holding our 
position as the world’s leading Nation. 


With our steel producing capacity already far ahead of any other country, it took 
a lot of confidence for U. S. STEEL CORPORATION to build the FAIRLESS WORKS, 
the largest ever constructed at one time. Also the best of judgment in selecting the 
Philadelphia region, the World's greatest industrial area. 


When a temporary power supply of 12,000 K.V.A. was needed in 6 weeks in order 
to start construction, the job was given to PANGBORNE and it was completed on 
time. After that we were awarded the following additional major jobs, all direct 
contracts: 


COMPLETE UNDERGROUND DUCT SYSTEM FOR 
13.2 AND 2.4 K.V. POWER, TELEPHONE AND 
SUPERVISORY SYSTEMS FOR ENTIRE PLANT 
COMPLETE CABLE INSTALLATION FOR ABOVE SYSTEMS 


FIVE INDOOR SUB-STATIONS FOR POWER SUPPLY TO 
SHEET AND TIN MILLS 


ROADWAY LIGHTING FOR ENTIRE PLANT 
FIRE ALARM SYSTEM 
PARKING LOT AND RAILROAD YARD LIGHTING 


22 TON ORE BRIDGE FOR AMERICAN BRIDGE CO. 


Nearly 40 years experience in this territory, doing all kinds of electrical construc- 
tion, enabled us to meet the exacting schedules set by U. S. STEEL CORPORATION. 


W.V. PANGBORNE & CO., INC. 


Philadelphia, Pa. -— Trenton, N. J. — Camden, N. J. 
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FIFTEEN MIXER TYPE HOT METAL CARS 


IN SERVICE AT 


FAIRLESS WORKS 
UNITED STATES STEEL CORPORATION 
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200 NET TON MIXER CARS 


AT 
HOT METAL TRANSFER STATION 
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FORWARD WITH FAIRLESS... 





During the past 36 years, the Fischbach and Moore 
organization has been privileged to participate in many 
of the key projects in American industry. 


Never have we been more proud than when our services 
were called upon for electrical installations at United States 
Steel Corporation’s new Fairless Works. 


Fischbach and Moore’s deepest satisfaction lies in its 
record of performance in serving U. S. Steel and other 


industrial leaders in their great steps forward. 


FISCHDACH wo MOORE 


INCORPORATED 


ELECTRICAL CONTRACTORS 
SINCE 1918 












FROM COAST TO COAST A” organization that has to its credit 
every conceivable type of electrical installation. 


COMPLETE ORGANIZATIONS AT: 













NEW YORK 17, N. Y. ATLANTA, GA. DALLAS 4, TEXAS HOUSTON 2, TEXAS 
226 East 4ist Street 244 Simpson Street N.W. 1717 Baylor Avenue Bankers Mortgage Bldg. 









LOS ANGELES 4, CALIF. SAN FRANCISCO 7, CALIF. CHICAGO 10, ILL. DETROIT 2, MICH. 
646 North Beachwood Drive 383 Fourth Street 1011 North Orleans Street 101 Piquette 










PITTSBURGH 3, PA PHOENIX, ARIZONA SEATTLE 3, WASHINGTON NEW ORLEANS, 19, LA. 
81 South 19th Street 2246 West Jackson Street 3201 Fremont Avenue 415 North Broad Street 
. . 
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View below shows a few of the many Quick-As-Wink 
Hydraulic Control Valves at U. S. Steel's Fairless Works. 






a" NO Wboke 


@ Fast acting and thoroughly dependable, Quick-As-Wink Control Valves 
are widely used on important operations in the new Fairless Works. They will 
also be found in most other mills throughout the country, on hot mills, run-out 
tables, cold mills, coilers, and other heavy equipment. They’re designed and 
built to meet the steel industry’s most exacting requirements. The stainless steel 
plungers for instance, are chrome plated and polished to minimize wear. All 
parts are readily accessible; and maintenance — which consists mostly of the 
very occasional replacement of the packings — can be done easily without even 
disconnecting the piping. This avoids the necessity of returning the valves to 
the factory for servicing, or maintaining large standby inventories. Let us 
recommend the sizes and types that will meet your requirements. Or, write for 
Bulletin No, 531. It describes the complete line. 


Quick-As-Wink 


—— AIR AND HYDRAULIC 


Control Valves 


Hand, Foot, Cam, Pilot, Diaphragm and Solenoid Operated 
Mfd. by C. B. HUNT & SON, INC., 1925 East Pershing St., Salem, Ohio 
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A SOAKING PIT COVER.... 
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AS ITS LINING.... 


and that's where past performance leads the way! AT THE UNITED STATES STEEL 
CORPORATION'S NEW FAIRLESS WORKS, you'll find four soaking pit covers 
(Lined with Special Super Ramtite No. 25) installed on Ramtite’s reputation and 
past performance record. 


The Ramtite Co. points proudly to the fact that there are more 
soaking pit covers lined with Ramtite Plastic Refractories than R iw, , ' ( 
with all other plastic and castable refractories combined. 
PLASTIC « CASTABLE ©§ GUNNING REFRACTORIES 
In the Steel Industry, as anywhere else, performance counts. § -p—-—=-——=——-—-——-—— — — — — — — -— — — — 


THE RAMTITE CO., Div. of the S. Obermayer Co. - 
1813 South Rockwell St., Chicago 8, Ill. 


We feel it is the reason for the ever-increasing use of Ramtite 


Refractories. They have proven themselves to be outstanding 








| 
1 
fer soul duty applications Please send the items checked: 
9 : [_] Bulletin on Castable and Gunning Refractories | 
REFRACTORIES SPECIALTIES are our BUSINESS, not our () Stee! Plant Bulletin 
sideline. Our experience in the field —over 30 years — ia Wc so ctescccndcbscnccncgesetisestececsscneeses | 
qualifies us to help you with your specific refractory problem. Petco avakdenivehbarabaaesaed a al oe lhe ; 
1 

° ° . PE vcacdéseeassieesves tend dbenbesebéwedes éasdndedeeeeeue 
Contact your local Ramtite Representative for more infor- — 

: GOP cv ccvvccccvcceccccvccesencese BORD. 2000 DOSED. oc cccccccesees 
mation, or send us the coupon. 7 | 





This is another in a series of advertisements depicting ways Ramtite Refractories serve the Steel Industry. 
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This view of the twin furnacés at Fairless Works shows the skip-bridge 


side with No. 2 Furnace in the foreground. No. 1 Furnace is almost 
hidden by the stoves, stack and conveyor belt from the coke ovens. 








The single downcomer, 
characteristic trade-mark 
of McKee design, shows 
clearly on Fairless No. 1 
_ Furnace at left. Clean gas 
main to the boiler house 
is in foreground. 


The gas cleaning system 
is shown between the two 
cast houses. Number 1 
Furnace is on the left. A 
corner of Number 2’s slag 


pit is in right foreground. 





@ Arthur G. McKee & Company have The two furnaces at Fairless Works com- 
designed and constructed nine blast fur- prise the third set of blast furnace “twins” 
naces for United States Steel Corporation designed and constructed for United 


since 1940. A tenth furnace is nearing States Steel by McKee. The project in- 


completion in Cleveland. All ten are 26 cludes stoves, gas cleaning system, cast 


to 28-foot hearth-diameter furnaces. houses, stock house and related facilities. 


: , Arthur G. McKee & Company « Engineers and Contractors 

McKee Fn ineerih Headquarters: McKee Building « 2300 Chester Avenue e Cleveland 1, Ohio 
9 g Offices: New York e Tulsa, Oklahoma e Union, N.J. e Washington, D.C. 

British Representatives of Metals Division: Head, Wrightson & Co., Limited 


* 
Services Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 
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POWER PLANT 
AND 


BLAST FURNACE BLOWER HOUSE 


FAIRLESS WORKS 
UNITED STATES STEEL CORPORATION 


DESIGN AND CONSTRUCTION 
BY 


GIBBS & HILL, re. 
CONSULTING ENGINEERS 
DESIGNERS - CONSTRUCTORS 
NEW YORK — ° LOS ANGELES 
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World’s largest open hearth installation of Electrostatic 


Nine open hearths at the Fairless Works of U.S. Steel 
are equipped with Koppers Electrostatic Precipitators. 
Installed in pairs, these precipitators are minimizing 
smoke emissions in this industrial community. 


No wonder Koppers Electrostatic Precipitators are 
doing such a magnificent job in reducing air pollution. 
They are designed and built to meet the exact re- 
quirements of the installation. 


At our multi-million dollar research center, Verona, 
Pennsylvania, scientistsand engineers are continuously 
engaged in creating the basis for technical leadership 





Precipitators installed by Koppers at U.S. Steel’s Fairless Works 


that has become a symbol of Koppers’ service. At 
Koppers’ new Mechanical Development Laboratories, 
Baltimore, continuous testing is conducted in close 
liaison with research activities at Verona. 


Also, Koppers precipitators are designed, engi- 
neered, fabricated, erected and guaranteed under one 
contract by the Koppers Company. So consult Kop- 
pers when you have a gas cleaning problem... always 
ready to help you. No obligation, of course. For 
additional Koppers Electrostatic Precipitator infor- 
mation, mail the coupon below. 


ELECTROSTATIC 
---PRECIPITATORS._----------, 


KOPPERS COMPANY, INC., Electrostatic Precipitator Dept. 
276 Scott St., Baltimore 3, Md. 


Gentlemen: I am interested in an analysis and recommendations for 


my operation. I understand I am under no obligation. 


METAL PRODUCTS DIVISION * KOPPERS COM- 
PANY, INC. © BALTIMORE 3, MD. This Koppers 
Division also supplies industry with Fast's Couplings, 


ES SL a a ee Ree Ie ar eT Oe Ee Ree eR eT Ben 

American Hammered Industrial Piston and Sealing wT 
Rings, Aeromaster Fans, Gas Apparatus. isthe cities eal ctsienetleip titapiaalaina lit ca dil 
Engineered Products Sold with Service COE Ee EY EE ee Zone____.. OS ES eee 


;--------- 
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AIR-OPERATED CONTROLS 
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The primary purpose of every installation of Hagan Combustion Controls and 


Instrumentation is to save fuel. 


Hagan equipment and Hagan methods have always been in the lead in imple- 
menting improved fuel burning practices. Hagan engineering skill has contributed 
materially to the success of many new methods. 

Each unit of a Hagan System is built to give accurate and dependable service 
with minimum maintenance requirements. The complete series of components 
enables Hagan engineers to select exactly the right units for a fully coordinated 
system of Hagan Automatic Control and Instrumentation. 

Hagan Ring Balance Instruments are the most versatile and reliable for 
providing the accurate records necessary in proper evaluation of performance. 
Standard designs are available for measuring and recording all the factors which 


affect combustion efficiency. 


is Our Business 


The diversity of applications of Hagan equipment may be 
judged from these examples of successful installations. 


Automatic control of blast furnace blower 
delivery, with automatic compensation for 
barometric pressure and air temperature. 


Automatic combustion control, drum water 
level control and flow metering for boilers of 
all sizes and pressures, fired with all types of 
fuels, singly or in multiple. 


Automatic controls and instrumentation for 
open hearth furnaces, soaking pits, heating 
furnaces of all types — including total heat 
input control for single or multiple fuel firing, 
fuel-air ratio control, furnace pressure control 
and automatic reversal. 


Automatic control of fuel-air ratio for blast 
furnace gas burners on stoves and boilers. 


Automatic control and metering for gas mix- 
ing stations on a ratio or Btu basis. 


Flow metering for oxygen supply systems, 
with automatic correction for pressure and 
temperature variations. 


Flow metering of natural gas, correcting 
automatically for pressure and temperature. 


Metering and automatic controls for coke 
oven collector mains, exhausters, boosters, 
stacks and underfiring. 


Whether for modernization or extension of existing installations, or for new construc- 
tion, our engineers will be glad to suggest the best system to fulfill your requirements. 


HAGAN CORPORATION 


HAGAN BUILDING * PITTSBURGH 30, PENNSYLVANIA 


HAGAN Boiler Combustion Control Systems ® Ring Balance 


HALL 


PY. ty tom Flow and Pressure Instruments ® Metallurgical 


CALGON 
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Furnace Control Systems ® Control Systems 
for Automotive and Aeronautical Testing Facilities 
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Each skip hoist is driven by two 
Elliott C-W 200-hp, totally-enclosed 
AISE standardized mill-type motors 
designed to work with a modern 
adjustable-voltage system providing 
maximum rates of acceleration and 
accuracy of stopping 





F-132 IRON AND STEEL ENGINEER 

















hoist drives by Elliott 
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This three-unit adjustable-voltage motor-generator set is one of two which furnish power for the 
skip hoist drive motors. The set consists of a 600-hp synchronous motor direct-connected to a 
350-kw, 325-v d-c generator and a 50-kw, 250-v exciter. In the background are the Freyn con- 
trol panels containing the various relays and contactors for the adjustable-voltage system. 


Setting the pace for the steel plant of the 
future, the Fairless Works of the United 
States Steel Corporation has achieved world 
fame in its advanced planning and selec- 
tion of equipment. 


Among the 400-plus Elliott motors serving 
this great plant are the Elliott C-W mill 
motors driving the two blast furnace skip 
hoists. The drive for one skip is shown at 
left. The motor-generator set which sup- 
ports these motors is shown above. This 
modern adjustable-voltage system not only 


Q4-1 


ave o @ &@ 


provides fast and accurate operation but re- 
duces mechanical maintenance. 


All other d-c motors in the blast furnace 
area are Elliott. 


Elliott electrical equipment has served the 
steel industry well for the past half-century 
and more. 


For details on steel mill electrical equip- 
ment consult your local Elliott field engi- 
neer or district office or write Elliott Com- 
pany, Jeannette, Pa. 


ELLIOTT Company Fi 


| er Q oe | 


TURBINE GENERATORS TURBINES MOTORS GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 
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Acid-Alkali-Proof Construction News of Interest to Metal Working Men 
























Continuous Pickling Line and Acid-Proof Flooring 


Acid doesn’t stand a chance at U.S. Steel’s new Fairless Works. 
The 80° Continuous Pickling Line, the Flash Mixer, the 
Waste Acid Holding Tanks and other equipment subject to acid 
attack have been completely protected from such attack by Chem- 


steel Construction Company, Ine. 


Chemsteel crews, working with J. forced asphalt membrane — also for 
M. Foster Co., Ine., installed acid  Dravo—to protect the Flash Mixer. 
brick sheathing over rubberlined The 80° Continuous Pickle Line 
steel of the pickle line; lined two | consists of a four-section acid tank, 
WW’ diam. by 16'6" deep Pickle Liquor | 336’ by 10’2” by 6'1” deep (1.S.), lined 
Storage Tanks with 4” acid brick for | with 12” acid brick: and a one-section 
Dravo Corp.; and installed 4” acid wash tank, 37’ by 10'2” by 4’ deep 


brick sheathing over glass cloth rein- | (].8.), lined with 8” acid brick. The 
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CHEMSTEEL PROTECTS U.S. STEEL 





Flash Mixer 


Pickle Liquor Storage Tanks (weak 
acid) are both 50’ diameter and 16'6” 
deep. The Flash Mixer is 22’8” in 
diameter and 12’'6” deep. 

Chemsteel also handled piers, 
trenches and sumps; almost 25,000 
square feet of acid-proof flooring un- 
der the pickle line, in the electrolytic 
tinning line basement and in the acid 
tunnels; and other miscellaneous in- 
stallations to protect various facilities 
in the Sheet and Tin division at U. S. 
Steel’s Fairless Works. 

Find out how you, too, can profit 
from Chemsteel specialized acid- 
alkali-proof construction — services. 
Write for details today! 


CHEMSTEEL CONSTRUCTION COMPANY, INC., 204 CHEMSTEEL BLDG., PITTSBURGH 32, PA. 
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4 Controls for Rust bar 
and billet heating furnace. 





q Controls for 20 Loftus ' 
soaking pits. 
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ASKANIEA Supplies four combustion control installations 
at the Fairless Works, United States Steel Corporation 


Steel men at the Fairless Works of the United States 
Steel Corporation, Fairless Hills, Pa., selected the 
control installations above to control a Rust bar and 
billet heating furnace and a battery of 20 Loftus soak- 
ing pits. Not illustrated are other controls for Wil- 
putte coke ovens and Ingersol-Rand blast furnace 
blowers. 

When steel men need combustion controls they 
choose Askania—just as they have been doing for 


twenty years. They know that Askania controls are 
common-sense controls—simple and sturdy—de- 
signed and built to do the hardest jobs for the longest 
time. They know that Askania controls make their 
job easier and their results better. They know they 
can get fine controls for their combustion needs— 
pressure, flow, fuel and air proportioning, and fur- 
nace reversal controls—tools that make more steel 
and better steel for less money. 


Askania will solve your combustion control problems—Write for Bulletin 139 


AS ws #8 N | | A (Y) REGULATOR COMPANY 


246 E. Ontario Street, Chicago 11, Illinois 


Subsidiary of General Precision Equipment Cort 
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WILPUTTE coke plant 


AT THE NEW FAIRLESS WORKS 
OF THE UNITED STATES STEEL 
CORPORATION 


iw 








Primary coolers, exhauster 
building and ammonia recovery plant. 
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General view of coal 
chemical recovery plant. 


OKE OVEN DIVISION 


llied 
ALLIED CHEMICAL & DYE CORPORATION 


hemical 


40 RECTOR STREET ° NEW YORK 6, N. Y. 





A COPY OF CATALOG GIVING FULL DESCRIPTION AND ENGINEERING DATA SENT UPON REQUEST. 


FLEXIBLE COUPLINGS 


POOLE FOUNDRY & MACHINE COMPANY WOODBERRY, BALTIMORE, MD. 





New Fairless Works billet mill gets extra 


bearing capacity in same space 
with TIMKEN’ Balanced Proportion Bearings 


ERE’S another mill equipped 

with Timken® Balanced Pro- 
portion bearings—a new 10-stand 
billet mill at U. S. Steel’s Fairless 
Works. These bearings are among 
the more than 3000 Timken tapered 
roller bearings used in the Fairless 
Works! 


Timken Balanced Proportion bear- 
ings have load ratings up to 40Z high- 
er than the same-size bearings in the 
older design. In some mills, they in- 
crease bearing life expectancy almost 
three times! Moreover, Timken Bal- 


anced Proportion bearings make pos- 
sible a 50 to 60% increase in neck 
strength which means greater rigid- 
ity and higher rolling precision. 


To make these truly significant im- 
provements in an already good bear- 
ing design, Timken Company engi- 
neers made an exhaustive study of 
steel mill bearing requirements. Ulti- 
mately they developed the Balanced 
Proportion design. Rollers are long- 
er, permitting higher loads—and thin- 
ner, permitting larger bores and 
stronger roll necks. Timken Bal- 


on Timken Balanced Propor- mes 
tion bearings. 
EE - ss . ————— 


anced Proportion bearings have now 
been applied to numerous types of 
mills. 

Timken tapered roller bearings are 
a sure sign of quality on the steel mill! 
machinery you buy or build. Always 
look for the trade-mark “Timken”. 
The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: ‘““TIMROSCO”’. 


This symbol on a product means 
its bearings are the best. 








How UNITED ENGINEERING ; 
COMPANY mounts roll necks Paty 


ROLL NECK BEARING 
ENGINEERING SERVICE 
Our field and service engineers 
have had years of experience 
with problems of roll neck 
bearing design and operation. 
They'll help you select bear- 
ings and design mountings. 
The Timken Roller Bearing 
Company is the acknowledged 
leader in: 1. advanced design; 
2. precision manufacture; 3. 
rigid quality control; 4. special 
analysis Timken steels. 
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Entirely made in U.S.A. All inner and outer 
tubes made of Stainless Steel. 


This application takes advantage of the 
natural upward flow of flue gases. 


Less stack draft is required. 


Increased preheat... due to availability 
of a larger percentage of flue gases at 
higher temperatures. 


Consult us about improving the production and economy of your furnace operations 








RS|..at U.S. STEEL-FAIRLESS WOR 


The FIRST installation of NEW Furnaces 
with the Recuperator ABOVE the Furnace... 
to take advantage of 


hat Cue 


in ee as flow of flue gases from 
the furnace to the recuperator 
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lls, Pa. 
Hazen Metallic Recuperator 
located above the furnace. 
Greater furnace economy is derived when space permits this position. 
| outer Economies in initial cost... by reducing the required amount 
» of excavating and furnace foundation ... by reducing the 
length of flue ordinarily required from furnace to stack. 
of the 
Recuperator, flue and stack may be supported from steel work 
independent of the furnace bindings. 
Walkways may be provided around the recuperator for con- 
venience of inspection and cleaning. 
ability 
ses at Recuperator may be applied above an existing furnace with a 


minimum loss in outage time. 


HAZEN ENGINEERING COMPANY 


ons PARK BUILDING «+ PITTSBURGH 22, PA. 
TELEPHONE: COurt 1-7030 














8 MILES 
OF PIPE 
INSTALLED 


AT 


U.S. STEEL'S § 
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CHAS. F. SMITH 2 SONS, INC 





Approximately 8 Miles of 102'’, 72'', 60’’, 54’’, 48’', 42’’, 36’, and 30’, of prestressed concrete 
and welded steel water lines were laid by Chas. F. Smith & Sons, Inc. 
at the Fairless Works of U. S. Steel. 


SPECIALISTS IN THE INSTALLATION OF LARGE DIAMETER 
WATER AND SEWER LINES 


CHAS. F. SMITH & SONS, INC. 


CONSTRUCTION CO. 
118 SPIREA DRIVE, DAYTON, OHIO . WALNUT & BIRCH STS., KENNETT SQUARE, PA. 
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375,000 cfm 


for U.S. Steel’s Fairless Works 
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United States Steel’s new 
Fairless Works at Fairless 
Hills adds another 2,200,000 
ingot tons to America’s steel- 
producing capacity. Its two 
blast furnaces have an annual 
capacity of 1,134,000 tons of 
iron—and its nine open hearth 
furnaces are capable of pro- 
ducing 2.2 million tons of steel 
per year. Also, rolling facili- 
ties are provided for cold 
rolled sheets, hot rolled sheets, 
steel pipe, merchant bars and 
tin mill products. 
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TURBO-BLOWER 
and 


! TURBO-COMPRESSOR i 





Over 45,000 hp of I-R Blowers 
supply ALL BLAST FURNACE AIR 


In the photo above, you see the three, huge blast- 
furnace blowers at U.S. Steel’s new Fairless Works. 
Each of these Ingersoll-Rand five-stage centrifugal 
compressors supplies 125,000 cfm against 35 psig, and 
is driven by a 15,750 hp I-R steam turbine. They will 
normally operate on 850 psi steam at 900°F. 


The steam boilers in the power plant are supplied 
by five Ingersoll-Rand 8-stage CHTB boiler-feed 
pumps. Fifteen I-R gas jets mix air and natural gas 
to provide supplementary fuel of correct BTU value. 

When it comes to steel mill blowing and associated 
power-plant equipment, it pays to take advantage of 
Ingersoll-Rand’s specialized experience in this field. 


Ingersoll-Rand 
11 BROADWAY, NEW YORK 4, N. Y. 


COMPRESSORS + AIR TOOLS + ROCK DRILLS - TURBO BLOWERS 
CONDENSERS - CENTRIFUGAL PUMPS ~- OIL AND GAS ENGINES 
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K.P. Supplies 


Direct Current for U. S. Steel’s 





Fairless Works 


@ 110,200 D-C Amperes for Electrolytic Tinning 
@ 49 Battery-Charger Circuits for Electric Trucks 
@ 126 KW for Special D-C Requirements 


@ Since 1909, The Electric Products Company 
has led in the designing and manufacturing of 
direct-current motor-generators. For instance, 
in 1912, E.P. produced the first fully-automatic 
motor-generator battery charger for the rapidly- 
growing Electric Truck Industry. Now, U. S. 
Steel has installed 49 circuits of E. P. battery 
charging equipment at the Fairless Works for serv- 
icing all of the batteries of their electric truck fleet. 


When the Steel Industry went to electrolytic 
tin-plating years ago, it was a natural step to 
take advantage of E.P.’s specialized experience 
to design and make a d-c motor-generator that 
would more than meet the exacting require- 
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ments of steel-mill service. Today, the Fairless 
Works has installed 110,200 amperes of E. P. 
motor-generator capacity for all of their electro- 
lytic tin-plating requirements. 


In 1923, the need arose for a motor-generator 
that could not be over-loaded. The answer was the 
E. P. Diverter-Pole design. Widely used through- 
out the Central Station Industry for control-bus 
duty, U. S. Steel uses them for servicing the 
switchgear batteries at their Fairless Works. 


Throughout all branches of Industry, E. P. Mo- 
tor-Generators of all types have been assuring 
unvarying dependability for years of trouble- 
free service. 
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@ The generators shown here supply 
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@ In the background are the contro! panels for @ The arrow points to the smallest 
the five, 75-kw, 1585-ampere, 47.3-volt motor- E. P. battery charger. It services a 
generators (shown to the right) that supply direct six-cell, 250-ampere-hour, lead-acid 


current for 46 battery-charging circuits. “GQ battery. > 




















THE ELECTRIC PRODUCTS COMPANY 


1725 CLARKSTONE ROAD CLEVELAND 12, OHIO 
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LUBRICATION 
SYSTEMS 






this has a 
BEARING 


on production 





About 20,000 bearings on a wide range of equipment at 
U. S. Steel’s new Fairless Works are being lubricated 
around the clock by TRABON. 


TRABON lubrication systems, automatic and manual, 
on such equipment as ore bridges, scale breakers, blast 
furnaces, cranes, hot strip and blooming mills, assure 
the right amount of oil or grease where and when it’s 
needed. 


This installation is typical of the versatility of TRABON 
positive lubrication. 


tr 








PHOTOS COURTESY U. S. STEEL CORPORATION 


ENGINEERING CORPORATION 


STREET 


CLEVELAND 3, OHIO 
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LUBRICATION SYSTEMS 
AT FAIRLESS WORKS 
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PHOTOS COURTESY U. S. STEEL CORPORATION 


The installation of Trabon positive lubrication systems, both automatic and manual, on equip- 
ment at U.S. Steel’s new Fairless Works was efficiently and economically engineered and 
supervised by the Ritter Engineering Company. This tremendous installation assures the 
right amount of lubricant to about 20,000 bearings on a wide range of equipment, and at the 
right time. 


Ritter’s many years of experience and staff of competent engineering personnel will enable 
it to do a similar job for you. 
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OIL AND GREASE SYSTEMS OIL CIRCULATING SYSTEMS 
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CONVENTIONAL CIRCULATING OIL SYSTEMS 


ENGINEERING COMPANY 


1515 WEST LIBERTY AVE. ° PITTSBURGH 26, PA. 
LOCUST 1-1303 
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This piping in the hot strip mill tunnel is part of and the slabbing mill, which were fabricated and 
the complete piping systems for the hot strip mill erected by Blaw-Knox. 


BLAW.- ms, NOX Products in the Fairless Works of 


U.S. Steel are typical of the service that Blaw-Knox has been render- 
ing the steel industry for many years. These are typical installations. 





Left—three Lewis 18” x 96” roll lathes; and right and Lewis rolls used in the hot strip mill, slabbing 
Lewis 60” x 240” hydraulic roll lathe. Among the mill, billet mill, bar mill, blooming mill, cold 
rolls turned on these machines are our Pittsburgh reduction mill and skelp mill. 


F-148 IRON AND STEEL ENGINEER 














Making up an open hearth furnace with a Blaw- doors, frames and door hoists are used in the nine 
Knox dolomite machine. Blaw-Knox water-cooled open hearth furnaces. 











Grating installation in the gal- Blaw-Knox stack dampers and waste Handling slag in the open 
lery of the strip mill is typical heat boiler dampers used in operating hearth pit, this 4 cu. yd., dou- 
of the thousands of feet of open hearth furnaces. ble lever arm bucket is just 
Blaw-Knox Electroforgedé one of a number of Blaw-Knox 
steel grating throughout the buckets used for various pur- 
Fairless Works. poses throughout the works. 


Other Blaw-Knox products used in the Fairless Works, but not shown here, are 

our reversing valves for changing direction of the fuel flow to open hearth furnaces 
and our heat resistant alloy castings for the continuous tin plate annealing 

lines, the coil annealing furnaces in the sheet mill, and the slab heating furnaces. 


For further information about Blaw-Knox products and services for the steel industry, write to 


BLAW-KNOX COMPANY 


Farmers Bank Building ¢ Pittsburgh 22, Pennsylvania 


Blaw-Knox Products for Metal Producing Industry: rolling mills and auxiliary machinery * rolls for steel and non-ferrous mills * water cooled 
equipment for high temperature furnaces * water cooled reversing valves * dolomite machines * autopours « clamshell buckets * heavy steel 
castings * heat and corrosion resisting alloy castings * prefabricated piping systems * open steel grating * sprinkler systems for fire protection 
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Soaking Pit Cover Cranes Milly EC&M Control 
— outrigger arms cobene Gaur - %t broke Charging machines with €C&M Disconnect 
Switch and TIME-CURRENT Controllers 
Re-ladling from) ysubmarine 
cars to ladle Of het metal 
crane safely under 
EC&M Controt 


Two EC&M 600 HP Controllers for secondary 


of Hammermill Coal Crusher motors 
Pair of EC&M Type BR Magnets mounted 
on spreader- beam speed steel handling 
Stripping ingofs with 400-Toeh Strip- 
per crane under EC&M Control 











Open hearth stockyard éranes with ECEM 
Controllers on crane footwalk 


Larry car, coke pusher and door machine CSM CoibMagnets don't overhang load 
are efficiently operated by EC&M Control — 063) to guide sieugh at rena 








World's longest single-flight coke conveyor — 
ECE&M NEO-TIME-CURRENT Controlled 

















World's largest ladle crane — 450-ton 
capacity — EC&M Controlled 











EC<«NM Control Excels 
im Performance  ... 
: assures lowest upkeep 


Performanceproves EC&M control apparatus and control engineering give the 
greatest service at lowest upkeep. 


Look at the proof of acceptance... the world’s largest ladle crane . . . the world’s 
: longest single-flight conveyor belt . .. both EC&M controlled. 


The BIG jobs are tough, but vital. Operation miust be safe, dependable and 
economical. You'll find, as others have, that EC&M control is simplest . . . and 


has maximum safety advantages. 
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The line of EC&M CRANE CONTROL EQUIPMENT is complete 





THE ELECTRIC CONTROLLER & MANUFACTURING COMPANY 
2698 East 79th Street, Cleveland 4, Ohio 

















Another Bedford Mill Type Crane 


at Timken 


The Timken Roller Bearing Com- 
pany has just installed a new 30-ton 
Bedford crane over the stripper build- 
ing in their mill at Canton, Ohio. This 
is the second Bedford crane to be in- 
stalled by the Timken Roller Bearing 
Company at Canton since July, 1952. 
The new crane has a 61'2” span with 
32’5” lift. Built to AISE specifica- 
tions, it has air-conditioned cab, 
worm drive gear on the hoist, and 
welded girders. 

Proof of the superiority of Bedford 
cranes is found in the high percentage 


BEDFORD FOUNDRY & MACHINE COMPANY, INC. 
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of repeat orders from important 
owners through the years. 

Available in all types and sizes... 
from 5 tons to 350 tons, and up, for 
all kinds of indoor and outdoor 
services ... each Bedford crane is in- 
dividually engineered and precision 
built for its specific application. 

Built to the most modern standards 
and backed by more than 52 years of 
specialized crane building and wftili- 
zation experience ... Bedford cranes 
have won fame the world over for ad- 


vanced design—and for safe, smooth, 


Roller Bearing Company 


more dependable performance. 

You are invited to consult a Bed- 
ford engineer on your next crane 
problem . . . with all the facts on the 
table we believe you too will make 
your next crane a Bedford. 


(Write for complete catalog describing 
Bedford Cranes in detail.) 


BEDFORD, INDIANA 
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1010 EMPIRE BUILDING, PITTSBURGH 22, PENNSYLVANIA 
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TITZEL STEEL MILL EQUIPMENT 


THIS CRANE 


IN OPERATION IN MANY 
NEW OPEN HEARTHS 





OPEN HEARTH EQUIPMENT, CRANES, JIB CRANES, 
AND DOOR HOISTS 


STOPPER ROD CAPPING CRANES 
DRYING OVENS FOR INGOT MOLDS 
HYDRAULIC SYSTEMS AND AIR CONTROL VALVES 
PALM OIL RECLAIMING SYSTEMS 
CHEMICAL SYSTEMS AND CHEMICAL MACHINES 
GENERAL STEEL MILL EQUIPMENT 


TITZEL ENGINEERING, INC. 
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serve NATIONAL TUBE ar rairtess works 


ORE than a hundred Cleveland Worm Gear drives 

are in service at the Fairless Works. In the National 

Tube Division, for example, Cleveland gearing and speed 

reducers drive such diverse equipment as cranes, con- 

veyors, coilers, lathes, draw benches and pipe washing 
machine. 


As at other plants of National Tube, and throughout 
the steel industry generally, Cleveland Worm Gear Speed 
Reducers serve dependably. Steel men have known and 
used Clevelands for more than forty years. The Cleveland 
Worm and Gear Company, 3278 East 80th Street, Cleve- 
land 4, Ohio. 


Affiliate: The Farval Corporation, Centralized Systems of 
Lubrication. In Canada: Peacock Brothers Limited. 
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Cleveland drives on coiler and coil push-out 
arms—skelp mill, National Tube Division. 









Farval valves and 
lubricant lines on 
continuous weld 
mill end welder 
at National Tube. 
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FARVAL PROTECTS 4,164 BEARINGS 


at National Tube’s Fairless Works SOME OF THE 


. | FAIRLESS WORKS EQUIPMENT 
TOTAL of 74 Farval heavy-duty automatic, manual Du- SERVED BY FARVAL SYSTEMS 
aline and Multival systems of lubrication have been in- 

stalled on equipment in the National Tube Division, with Butt Weld Tube Mills, Nos. 1 & 2° 

nearly a hundred systems on other equipment at the Fairless 48-in. $-Seand Tandem Cold Mill 

Works. - ' : * 80-in. Single Stand Sheet Temper 

Here as in other plants of the United States Steel Corpora- Mill * 80-in. 4-Stand Tandem Cold 
tion Farval Centralized Lubrication provides dependable i : 
! Mill + 2-Stand Tin Temper Mill - 

protection for vital bearings on steel and tube-making mills 10-Stand 19-in. Skelp Mill « C 

and machines, saving labor, lubricant and available produc- “ _ ‘a es ge a 

* Run-out Tables + Trimmers + 


tion time. The Farval Corporation, 3278 East 80th Street, 
Cleveland 4, Ohio. Levelers » Annealing Furnaces * 


Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Shears : Tubing Conveyors * An- 
Gearing + In Canada: Peacock Brothers Limited. nealing Lines + Coke Equipment 
























































Skelp mill run-out table at National 
Tube, showing Farval installation. 














More “Than “Jechuology.... 


By MALCOLM W. REED 


Executive Vice President — Engineering and Raw 


Materials 


United States Steel Corp. 


Pittsburgh, Pa. 


....address delivered at AISE Spring 


Conference dinner, 


May 4, 1954.... 


ABASICALLY, the responsibility of iron and steel 
engineers, as of all others who have qualified them- 
selves for the profession of engineering, never changes. 
It is to work in a public-serving way, always at the peak 
of professional standards of competence and ethics. 
Being mortal, we sometimes slip down a little from that 
peak. But if we slip very far or very often, it becomes 
idle to talk about corollary and current responsibili- 
ties, as they take form in the changing currents of poli- 
tical and economic conditions. 

Engineers engaged in private enterprise, as we are, 
have another basic responsibility. I mean the obliga- 
tion to do all in our power to keep the American econ- 
omy strong. This responsibility, too, is unchanging. At 
least, any change in it should be only one of emphasis. 
Once in a while, the emphasis has to be on defense 
against forces shoving us backward; ideally, the em- 
phasis should always be on constructive advance. 

We now must fulfill that responsibility, to a greater 
degree than ever before. We must do it by unfailingly 
taking a lively and imaginative part—not a passive and 
pedestrian part—in helping to cut the cost of things 
the people need; in helping to develop new products 
and new processes that contribute to the forward mo- 
mentum of the American economy. 

Engineering has, in the past, fulfilled that respon- 
sibility in no trifling way. But I think the worst folly 
the profession could commit would be to rest content 
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with past laurels. The priceless, yet intangible, reward 
of satisfaction in past jobs well done should only be a 
stimulus to the engineer’s unending quest for higher 
productivity, which not only enriches the economy, 
but also results in the up-grading of human values. 

It would do us no harm, I think, to reflect soberly on 
what engineering’s achievements in the way of tech- 
nological innovations and advancements have meant 
in terms of human values. 

These innovations and advancements, in which you 
have had such a strong and capable hand in our indus- 
try, have done more than elevate the American people’s 
standard of material well-being. They have done more 
than enable the American people, as consumers, to buy 
more and more that serves their comfort, convenience 
and safety. 

The magnificent achievements that engineering has 
helped to evolve from the wheel and from ancient, im 
mutable physical laws, have removed inhuman drud 
gery that was once so prevalent in human toil, and 
which exacted a frightful toll of body and spirit. 

Yes, engineering has made its contribution to the 
elevation of the dignity of labor, and, therefore, to the 
elevation of the human spirit. It has enabled industry 
to afford increasingly better tools, increasingly better 
working conditions, and increasingly more jobs giving 
freer play to men’s optimum abilities. 

It would be stretching truth to a violation of the Law 


77 








of Elasticity to claim, in the name of engineering, pre- 
dominant credit for the upgrading of human dignity 
that after all, truly, has been brought about by the in- 
dustrial evolution that has been both possible and na- 
tural under our system of profit-motivated private en- 
terprise. 

The lion’s share of the credit must go to the system 
itself. More admirably than any other yet devised by 
the mind of man, that system has unleashed and given 
skillful, constructive direction to something I consider 
to be, next to basic religion, the greatest motivating 
force for human progress. That is hope of profit. Lest I 
seem crassly materialistic, let me swiftly say that I do 
not, by any means, regard profit or personal gain in 
monetary terms alone. I mean also the reward that 
comes from sense of individual accomplishment and 
team accomplishment; from using one’s talents, what- 
ever they are, to the best effect; from the opportunity 
to feel that what you are doing is helpful to others, 
valuable to society. 

The progress we have made under our system is a 
remarkable tribute to the technical-mindedness of our 
whole population, and especially to American labor. 
American labor has shown a great and constructive 
capacity to understand and use technical innovations. 
More than that, labor has suggested many technical 
advancements which engineers have been able to de- 
velop into profitable, practical use. I know how true 
this is in U.S. Steel. I know that it is true throughout 
American industry. 

Having dispensed a measure of credit where I believe 
sincerely credit is due, let me return to the matter of 
engineering responsibilities. 

Engineers have the obligation to do more than keep 
their technical skills from becoming rusty and their 
ingenuity from becoming dull. They must not. neglect 
their economic and political perceptiveness. As engi- 
neers, we must comprehend how changing economic 
and political circumstances affect what we do. We must 
keep fully awake to how the policies and practices of 
private enterprise, and our contributions to them, af- 
fect the economy and change the political climate. For 
example, the way the political winds are blowing may 
determine in considerable degree the scope of the en- 
gineer’s undertakings in the field of public works, in 
relation to the scope of his functioning in private enter- 
prise. In other words, we need a little economic and 
political savvy to go along with our technology. 

It seems to me that engineering in all its branches 
often becomes so immersed in technology, so engrossed 
in specialization, that the profession seldom speaks up 
as a whole and registers its opinion about anything 
except technology. 

Our profession possesses some of the best brains in 
the nation. It is often at a vantage point to discern 
blunders and overlooked opportunities in both private 
enterprise and public affairs. And we have a ready- 
made bridge within the profession, across which to con- 
duct an exchange of the problems and viewpoints of 
private enterprise and of government. The most au- 
thoritative data I could find indicates that one out of 
every five or six engineers in the United States is in the 
employ of government—federal, state, and local. I 
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doubt that any other major profession has any higher 
percentage of its practitioners on the administrative 
side of government. Proportionately, there are prob- 
ably as many engineers in government as there are 
lawyers, if you exclude the legislative bodies where the 
learned counselors seem to abound. Maybe we could 
use this intra-professional bridge we possess for com- 
munication of economic and political knowledge. 

Yes, I think engineering has the potentiality to speak 
up, with a firm and authoritative professional voice. It 
should become vocal about conditions that adversely 
affect the growth of our economy, wherever and when- 
ever those conditions meet the engineering eye. It 
should become militantly vocal about conditions which 
prevent our system of competitive private enterprise 
from working the way it should work. 

The successful working of our enterprise system ts 
dependent in no small degree on public understanding 
and acceptance of an undeniable truth. It is: that not 
one inch of human progress has been made, or ever 
will be, without at least a little inconvenience to some- 
one. Engineers are concerned primarily with doing 
rather than talking, and I believe will never permit 
more glibness to become a mark of the profession. But 
I believe we can and should be more articulate than we 
have in the past, in helping to further public under- 
standing of this; that progress for the many almost 
always involves inconvenience for a few. 

In a little book with the ambitious title of “Eco- 
nomics in One Lesson,” Henry Hazlitt points out that 
if the desirable and Utopian end of abolishing all vice 
and crime were reached, more than burglars, bandits 
and bootleggers would be out of work. Criminal prose- 
cutors, reformers, judges, jailers and policemen would 
be subject to widespread technological unemployment. 
But would that be any reason for calling off man’s 
eternal fight against the vicious and the evil? Tech- 
nological unemployment resulting from a world rid of 
crime would, of course, be more than made up by in- 
creased employment resulting from the flow into legiti- 
mate channels of industry and commerce, of effort now 
“aten up by crime’s wanton waste of life and property. 

That was not intended as a moral homily. It was in- 
tended only to illustrate this point: When engineers 
bring about achievements that affect the pattern of 
employment, they should be able to show, in words the 
people will understand, that what they have done will 
clearly benefit more persons than it will hurt. 

Another responsibility of engineers is to maintain 
open-mindedness and flexible-mindedness. We should 
not accept, for instance, the idea that because we make 
steel by going through a gyration of processes from 
coke oven to blast furnace to open hearth, we will al- 
ways have to do that. It is true that the blast furnace 
is, for its purpose, one of the most efficient devices man 
ever built. It is true that we do not yet know enough to 
change fundamentally for the better some of the mills 
built thirty or forty years ago. But these are no reasons 
to stop trying to find “the better way” that will permit 
more and more people to afford more and more things 
of steel. We must attack our problems in the boldly 
affirmative way that is illustrated by the manner in 
which engineering, and allied sciences, have attacked 
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the problem of obtaining efficient, economic usefulness 
from low-grade ores. 

Certainly by the employment of open-mindedness 
and flexible-mindedness, we can find better ways of 
material-handling in the steel industry. To say that we 
do need those better ways, may rate as the understate- 
ment of the evening. And with steadily higher costs of 
steelmaking facilities, we certainly have to meet the 
challenge of keeping the over-all cost of steel at the 
point where it can continue to be fully competitive with 
other products vying for the same market we are. We 
have to meet that challenge either by bringing about 
a reduction in the cost of steelmaking facilities, or by 
making those facilities themselves so efficient that their 
cost will not be a factor precarious to our product in 
the competitive market. In other words, we have al- 
ways and inescapably before us the challenge of learn- 
ing how to design facilities to produce steel at a lower 
cost per ton. 

Engineers must not, however, keep their noses so 
close to the technological grindstone that they convey 
to the public the idea that engineers can see things in 
only “technical dimensions.” 

We must demonstrate clearly that we see things in 
more than height and breadth; in more than terms of 
materials and function. We must convincingly show 
that engineers see things in the third dimension; that 
we have depth perception enabling us to use our know]- 
edge and techniques for maximum social and economic 
usefulness. The engineer’s thinking must not become 
so strait-jacketed that he is unable to see things whole. 
Engineering must not become so preoccupied with de- 
signing and building a bridge of great strength and 
beauty that it falls short of achieving good, well-round- 
ed engineering. That is, to paraphrase a classic defini- 
tion a little bit, engineering capable of deciding whether 
the bridge should be built in the first place; and if so, 
when and where. 

Engineers cannot, of course, dodge or ignore the re- 
sponsibility to see that the education of oncoming 
members of our profession keeps abreast of the times. 
I think we owe our support to the present system of 
engineering education called the binary curriculum. 
That system, as you know, requires a young person to 
spend three years in a liberal arts college obtaining a 
foundation in humanities and social studies; then two 
years in an engineering college. That kind of academic 
preparation for an engineer appeals to me as commend- 
able in most respects. If it has any deficiency, it may 
well be a lack of sufficient emphasis on economics. If 
such a deficiency has to be made up at some sacrifice 





of technical studies, I would say well and good. I am 
inclined to agree with those who say that the only thing 
wrong with an engineering education is that it some- 
times teaches too much engineering. 

One of my associates recalls a professor he had who 
came on to the campus from fifteen years in the field. 
That professor used to hold up a textbook before a new 
class and say: “I can’t teach you all that’s in this book, 
but I can teach you all that you'll ever need to know.” 
That was his way of saying that his function in educa- 
tion was much more than just a referee between the 
book and the student. 

Perhaps we need a lot of that kind of attitude on the 
technical side of engineering education. 

It is the engineer’s responsibility to encourage the 
entrance into the engineering profession of the very 
cream of the crop of America’s young manhood. We 
must offer that encouragement not only verbally, but 
by the example of irreproachable professional conduct 
and by the evidences of the engineer's contribution to 
a better society. 

We do not want to attract to our ranks a big, or even 
a little complement of young people who think they 
want to be engineers just because they think they will 
find security. For a number of years you and I have 
been more than a little disturbed by firsthand reports 
from persons who interview engineering college seniors 
for employment and training in several branches of 
American industry. It seems that as many as half of 
the young men they talk to ask, no later than the third 
question, “How big a pension will I get when I retire?” 

We want in the engineering profession young men 
who regard security not as the paramount goal, but as a 
byproduct that will surely be created by industry, by 
competence, by thinking big and thoroughly and by 
acting courageously. We want young people who will 
be engineers with both head and heart. 

We want young people who will be able to give the 
right answer to the tough, recurring question that con- 
fronts engineers time and again. It is a question to 
which no amount of professional competence alone can 
supply the answer. The question is: 

Will what I am doing, the undertaking I have en- 
visioned, or the project on which I am embarked, help 
to make the American economy stronger? 

In my long experience you who serve the iron and 
steel industry have seldom flunked that test. I hope 
you will always pass it with honor and praise and that 
your answers to the test will never reflect an inability 
to see the crowd because of the people, but will always 
reflect an ability to look at the crowd and see the people. 
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By GLENN O. CARTER, Partner, Percival R. Moses and Associates, New York, N. Y. 


USE OF OXYGEN IN STEEL MILLS 


....the decreasing cost of oxygen in 


large quantities has led to many new 


metallurgical uses.... 


A THE use of oxygen is not new, as its value was 
known all through the nineteenth century. However, 
the welding and cutting processes for steel were not 
developed until acetylene became available at the start 
of this century. Oxygen was made from chemicals and 
in a few places by a process using recurring absorption 
from air by barium oxide, thus giving a recovery of 
oxygen of approximately 95 per cent purity. 

In relation to oxygen usage, the year 1907 was truly 
significant for the steel industry; at that time the first 
air separation plant was begun in the United States in 
Buffalo. This plant was capable of producing oxygen 
of 97 per cent purity. Of equal importance at that time 
was the promotion of the use of oxygen, calcium carbide 
and acetylene under the auspices of strong financial 
interests. 


COST AND PRODUCTION DATA 


What has occurred since is statistically interesting 
and points to even greater production than the two 
billion cubic feet per month reached in 1953. Figures 1 
and 2 show: 


Figure 1— Oxygen costs in steel centers have decreased 
continuously from the time of the introduction of air 
separation in 1907. 
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1. What has been the price structure in the important 
steel centers from 1907 to date. 

2. Oxygen production over this period as taken from 
statistics for 1919-1951, as published in Welding 
Engineer, with the author’s data approximating 
usage from 1907 to 1918 and for this current year. 

It should be noted that purity of product has gone 
up in fractional degrees until it has reached the present 
99.5 per cent. 

Before discussing these figures, let us consider that 
the cost to the user has been brought down, first in 
distribution charges by extensive building of oxygen 
producing units located to serve every important indus- 
trial center, and secondly by reduction in price at the 
plants through competition within the industry through 
competing processes as well as between companies, 
using the then new but now the standard method which 
is air liquefaction and separation. 

The curves of Figure 1 show the general prices at the 
production plants for large users and small ones, to- 
gether with an estimation of delivery and user costs, to 
arrive at the actual costs at the consuming devices. 

The curves of Figure 2 for average monthly oxygen 


Figure 2— Oxygen usage has increased at a rate which 
corresponds closely to increase in steel production as 
shown on this chart. 
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Figure 3— A typical oxygen distribution system in the 
steel plant covers a great deal of territory. 


production are supplemented by annual tonnage of 
steel and iron production. The data on oxygen generally 
reported is for “high purity,” but a short curve is added 
to cover production in recent years of “‘tonnage” 
oxygen, which is rated as being 95 per cent pure or less. 
These data are included so we can all watch the develop- 
ments that will follow reduced costs of production of 
oxygen at the works and greater availability. 

Cost of distribution was high when shipment by 
railroad freight or express was required from the few 
central plants, and local trucking by teams of horses 
was standard. Cylinders were 35 per cent heavier before 


1914 than afterwards, which made a difference in 
distribution costs. 

At present practically all oxygen is supplied at a 
delivered price. The effect has been to make the cost of 
oxygen at the blowpipe lower for small users today than 
for large users at the end of World War L. 

Further reduction in costs have been based upon 
distribution of oxygen in liquid form at temperatures 
only a little above minus 300 F. This and other methods 
of bulk supply necessitate the use of pipe lines from 
distribution centers of a steel works to the major points 
of utilization. 


CONSIDERATION OF UTILIZATION 


In the period prior to 1917 there were a few successful 
production uses of the oxy-acetylene processes in welding 
metal drums, tanks to be enameled, automobile rear 
axle housings, repairing defective engine castings, etc. 
In cutting should be noted scrap metal preparation, the 
severance of armor plate, and forging and removal of 
risers from steel castings. But the major operations were 
the emergency ones of cutting of cobbles, dismantling 
machinery, modifying structures for repairs and welding 
of broken or eroded equipment. 

The cost of oxygen at the blowpipe was then so high 
and of labor so low that savings in time seldom warrant- 
ed use of welding and cutting in competitive production 
operations. The rising cost of labor and the decreasing 


Figure 4 — Extensive manifolding is required for an oxygen distribution system in the steel plant. 
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cost of oxygen have changed the economics of operating 
shops until today the steel works have become depend- 
ent in production work upon oxygen with acetylene or 
other fuel gas. As a rule, no alternative methods are 
now provided, whereas oxy-acetylene cutting may often 
be adapted quickly to replace other methods of sever- 
ance when breakdowns occur. 

With increased use as warranted by these economic 
changes, and with dependence upon the gases for pro- 
duction, it was natural that the shipping containers, 
cylinders, be manifolded near the point of use and that 
pipe lines carry the oxygen and fuel gas to the working 
floor. This was also conducive to safety by keeping 
cylinders from positions where they could be hit. This 
was another form of saving in distribution costs. 

These locally piped shops were readily tied together 
when bulk distribution of oxygen involved the piping 
from central points, and are now ready for connection 
to oxygen production units. 


EXTENT OF OXYGEN PIPING IN A STEEL WORKS 


Much could be said about details of design of oxygen 
lines and fittings, also about precautions in erection 
such as freedom from oil. But with this note no further 
mention will be made in this paper. 

The piping of a steel works for oxygen is an extensive 
job as may be judged from Figure 3 which shows a main 
line of several thousand feet for a typical steel works. 
This will be at least six inches in diameter for an operat- 
ing pressure of 125 to 150 psi gage with a maximum of 
300 psi. The flow of oxygen may fluctuate a great deal, 
so the calculations should provide for actual maximum 
rate of delivery past any given point. 

Service piping is then taken off for individual shops 
or activities, which often makes an intricate system. 
Figure 4 is used to portray piping within the central 
section of Figure 3. The consuming devices are cutting 


Figure 5— Oxygen requirements for the blast furnace 
have high peak demands. 
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Figure 6 — Chart shows oxygen requirements for a rolling 
mill. 


blowpipes, both hand and machine controlled, hand 
scarfing equipment, machine scarfing of hot billets or 
blooms, and other specialized intermittent uses, 

Each apparatus must have adequately controlled flow 
so regulation by shops or at each piece of equipment is 
needed. In some cases storage with regulation is installed 
to stabilize the rate of flow. 


ALLOCATION OF OXYGEN USED — 
METERS AND CHARTS 


Present U.S. practice is that where an oxygen line is 
installed the oxygen is paid for as measured at the 


Figure 7— Chart gives oxygen requirements in open 
hearth shop. 
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point of delivery. The allocation of costs within a works 
is comparable to cost accounting for electricity, steam, 
compressed air, fuel gases or annealing gases. These are 
all utilities. 

Estimation of usage in the various shops has been 
one of the methods of allocation, prorating the total bill 
including the service charge of the works. 

Metering, a much more exact means of apportion- 
ment, has been tried by use of special displacement 
meters for oxygen, but the wide fluctuations of consump- 
tion, as required at many places, calls for large meters 
or batteries of meters. First cost of equipment is high 
and so has been maintenance. A further problem is 
obtaining of actual usage data from minute to minute 
or hour to hour, which is needed in determining pipe 
line sizes, pressures, storage capacity, etc. 

Orifice meters give satisfactory results but have 
characteristics that make comparison of charts from 
different shops difficult unless they are reduced to a 
quantitative rating. These meters do indicate the large 
fluctuations and record the amounts used. The charts 
carry much information as to the adequacy of supply, 
wastage, etc., and should be checked as carefully as are 
charts from electric meters. 


CHARTS FOR ONE DAY OF OPERATION 


Within a year the writer had an opportunity to study 
a system in which all the oxygen delivered to the works 
was metered to points of use. Three meters carried the 
total, although there were three additional meters 
beyond the master ones. 

The three charts for one day are shown. See Figures 
5, 6, and 7. Figure 5 is for blast furnaces and shows 
typical heavy but short demands for tap hole opening. 
Figure 6 is for a line to the rolling mill and structural 
mill with a supplementary line beyond the structural 
shop. Figure 7 is from the line to the open hearth shop 
with a metered extension to the maintenance shop. 

Attention is called to the fact that each chart is based 
upon its own size of orifice so each has a different factor. 
Characteristics of the requirements of each line are well 
shown as is the curve for pressure. Some of the curves 
for other days pointed to delays in transferring liquid 
oxygen to the converters and other operational con- 
ditions. 

The three master charts were developed on a hori- 
zontal scale to show actual rates of consumption, and 
they were then added together to give the chart for 
total rate of use and account for the twenty four hours 
involved. This shows what was needed to give adequate 
quantity on the lines at the central station. An interpre- 
tation not only shows the heavy demands at times, but 
the periods of almost complete shutdowns when charg- 
ing turns and at midturn. 

In contemplation of providing an oxygen production 
plant, this indicates daily totals which vary consider- 
ably, but also the provision for storage and reserve pro- 
duction. In estimates referred to, that oxygen can be 
supplied for less than a dollar per thousand, this has 
been provided for with an average use of a million feet 
per day. 

The problems of heavy usage for short periods is one 
for consideration, but with the pressure storage system 
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Figure 8 — Rate of flow of oxygen for steel plant system in 
thousands of cubic feet is given in this chart. 


it is nothing like the uncushioned loads thrown on 
electrical systems by electric furnaces, large motors and 
other equipment. 


STATUS OF PRESENT USES 


There has been marked growth in the use of oxygen 
in those processes involving cutting of iron and steel. 
Few of the applications are new, so we must look to 
the favorable balance of present oxygen costs with labor 
costs for the marked increase in quantities used. The 
present oxygen bill of the U.S. at bulk prices exceeds 
$4,000,000 per month. 

In scrap preparation where skulls were formerly 
drilled, often with oxygen, explosives were used to 
shatter them. Today large cutting units are mounted 
so as to traverse these large chunks of ladle size and 
cut across them, frequently making several passes so 
that further work is not required to get charging box 
sized pieces. 

Shears are important for cutting structural scrap 
and plate steel, but the ease with which oxygen cutting 
may be done anywhere in the yard offsets the problem 
of crane service for taking steel to shears. Much metal 
is recovered now that would have been buried a genera- 
tion ago. 

Accurate cutting with oxygen to dimension is now 
regular practice in plate, structural and pipe shops. This 
has the advantage of keeping the scrap at home. It is a 
production step in making of weldments. Cutting of 
this nature at the shipyards followed by welding had 
much to do with the Nation’s marvelous wartime record 
of ship construction both naval and commercial. 

Shortly after World War I, the removal of surface 
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defects of steel slabs and blooms with oxy-acetylene 
apparatus was used in the Pittsburgh district and 
reported on by the author who devoted years to work 
in steel and industrial plants to the encouragement of 
known and new applications. It was learned that this 
had proven to be good practice during periods of labor 
shortage when it was difficult to employ men to operate 
the compressed air driven chipping hammers generally 
used for gouging out surface flaws. With return to 
normal labor availability, oxygen could not compete. 
Please note the cost structure at that time, then ten 
years later when the scarfing or gouging operation with 
oxygen was reintroduced. This time it was a sound 
practice which has grown through improvement in 
apparatus until mechanical gouging is rarely used. 

In the early thirties, two Pittsburgh works engineers 
considered mechanization of hot scarfing as being fea- 
sible. At the time the writer and associates were study- 
ing the mechanical operation of single blowpipes so as 
to plane parts of slab surfaces. A few days later a simple 
demonstration was made of searfing small hot billets, 
und an order was given for the first large works type 
unit which was in the district. 

Basically the success of the process of complete sur- 
face removal depended on two things: 

1. By taking off a thin layer to remove so much of 
the troublesome zone of the surface as to permit 
finishing of the steel without loss of heat and with 
no inspection, 

2. Ability to do this economically. 

History indicates that these conditions were met, 
and although hot searfing machines are expensive, they 
have enabled users to make large savings over the 
previous practices. Both machines and hand scarfing 
are used in many works. The volume of oxygen going 
into searfing has increased from year to year, and may 
continue to increase with lower costs for oxygen being 
conducive to obtaining almost complete surface cleaning. 

A further development is powder scarfing of alloy 
slabs and blooms where the plain oxygen jet does not 
combine with the surface layer of the steel. 

Use of oxygen in furnaces has been increasing over 
some years. This is definitely related to oxygen cost as 
tests were conducted in this district, in which the writer 
cooperated, as far back as the early twenties. Mani- 
folded oxygen cylinders gave the supply which was 
used similarly to present methods with steam atomized 
tar burners using oxygen. Results were definitely good 
in saving of time of heat, but with cost of oxygen at 
that time the economics were against the use. 

With present cost of one and a half dollars per thou- 
sand, the use of oxygen approaches an economic balance. 
In some cases where furnace charging apparatus and 
other conditions permit, oxygen is being used to get a 
high rate of steel production. 

A second use of oxygen in furnaces is to decarburize 
the steel in the molten bath. This is of growing interest, 
both for open hearth and electric furnaces. Both furnace 
operations could utilize lower purity than that required 
for previously mentioned cutting uses. 


FUTURE POSSIBILITIES 


The future points to even greater use of oxygen, in 
all operations that are now accepted, with further 
reduction in oxygen costs. The metallurgical uses 
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mentioned and certain blast furnace uses will take so 
much oxygen that the production curve will rise many 
more times. Even as it is, the author was tempted to 
plot this curve on logarithmic paper to keep it within 
bounds. 

The steel industry is an outgrowth of the use of dilut- 
ed oxygen in the form of air. Because this was the 
cheapest way of getting the oxygen, the presence of 
four times as much nitrogen was accepted. Use of air 
limits the temperature of combustion, the nitrogen acts 
as a space filler and is a cause of much heat loss. But 
the steel industry has from its beginning adapted itself 
to this and only recently has the reduction or exclusion 
of nitrogen in furnaces received much study. 

However, thought both in Europe and in this country 
is being given to use of oxygen enriched air or medium 
to high purity oxygen up to the 99.5 per cent required 
for most uses. Economics will determine whether a steel 
works should have two oxygen systems of which one 
would be like that shown in Figures 3 and 4, and the 
low purity oxygen system or systems be attached to 
furnace shops only. 


CHRONOLOGY OF MAJOR EVENTS IN 
OXYGEN PRODUCTION 


1907 — First air separation plant, Buffalo, N. Y.; oxy- 
acetylene welding and cutting processes intro- 
duced. 

1909 — Second air separation plant, East Chicago, IIL: 
several electrolytic oxygen and hydrogen units. 

1912 —- Three more air separation units and installation 
of privately owned electrolytic and chemical 
production units. 

1913 —- Linde operating four plants — predecessor of 
Air Reduction built plant; International Oxy- 
gen Co. 

1914—- Linde added several units; Superior Oxygen 
started with four plants. 

1915 — Start of World War I; oxygen much in demand 

1918 for munition work, cutting and maintenance; 
large increase in number of production units; 
Air Reduction absorbed Superior Oxygen Co. 
and added units. 

1919 — Post-war development of uses; plant capacity 
exceeded demand. 

1919 — Largest users in steel 350,000 cubic feet per 

1921. month; in railroads same; not over 300 plants 
used over 10,000 cubic feet. 

1922 —- Predecessor of National Cylinder Gas intro- 

1929 duced German Messer oxygen producing plants 
both for steel works and local marketing; all 
producing companies added oxygen plants. 

1930 — Linde bought Heyland patents for liquid oxygen 

1939 = distribution and developed its service by rail- 
road cars and tank trucks. Truck trailers de- 
veloped for bulk oxygen delivery under pres- 
sure. Scarfing of steel became major use. Pipe 
lines built to distribute oxygen. 

1940 — World War II caused increase in production 

1950 facilities; shipbuilding became dependent upon 
oxygen cutting; steel industry also; shipbuilding 
almost ceased in 1946, but all other industries 
continued heavy use of oxygen; 1946 started 
promotion of tonnage oxygen for steel and 
chemical industries. 
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Figure 9 — Illustration shows large European production 
unit which produces 110 tons per day of 99.5 per cent 
pure product. 


1950 — Construction of oxygen plants in steel works 
on lease basis; plans being made for steel com- 
pany owned oxygen plants. 


EUROPEAN PRACTICE 


In the past month, the author visited several French, 
Belgian and German steel works. They included a works 
that has been operating a large low purity oxygen plant 
for 16 years, another that has had two years of oxygen 
supply from a producing company that pipes the supply 
into the works, one that had over a year’s experience 
with 95 per cent product and an auxiliary high purity 
column, an identical system with two months’ opera- 
tion, two units under construction for making 99.5 per 
cent pure product and two commercial production 
plants. 

The size of these units at the steel works varies from 
227,500 cubic feet per hour of 73 per cent (166,000 cubic 
feet oxygen) to 87,500 cubic feet per hour of 99.5 per 
cent, which puts them into the category being con- 
sidered in my paper as the next step in oxygen produc- 
tion in the United States. 

The major use of oxygen in large volume is in the 
Thomas converters where quality of steel is improved 
and output increased. There were no scarfing machines 
in use, although one is provided for at Sollac (Sele- 
mange) in France. Otherwise, practices of oxygen use 
of 99.5 per cent quality are comparable with our prac- 
tices. Experiments with the oxygen lance in open 
hearth and electric furnaces are going on, and there is 
interest in flame enrichment in open hearths particu- 
larly where tonnage oxygen is available. 

It is not the writer’s province to judge as to the exact 


cycles of oxygen used at the various works. But there 


is so much interest that a symposium on oxygen use in 
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Figure 10 — A storage system of 385,000 cu ft is used with 
the oxygen plant shown in Figure 9. 


Europe was held in May, 1953 at Liege, Belgium, where 
a dozen or more fine papers were given. 

The study of these oxygen plants did not cover all in 
Europe. One very important one in Austria could not 
be included. However, it was found that the intermit- 
tent supply of oxygen to converters and other consum- 
ing equipment was being handled from producing units 
that operate at almost steady loads. Regulating devices 
for large volume demands from both low pressure 
gasometers and high pressure storage has been well 
worked out. 

Figures 9, 10, and 11 show several European units. 


Figure 11— Another European plant is shown in this 
illustration. 








Figure 9 is a large production unit of 110 tons per day 
of 99.5 per cent product and Figure 10 shows a high 
pressure storage system for 385,000 cubic feet at the 
same plant. 


DISCUSSION 


PRESENTED BY 


C. E. DUFFY, Fuel Engineer, Bethlehem Steel 
Co., Sparrows Point, Md. 





R.L. DEILY, Steel Mill Representative, Air Reduc- 
tion Sales Co., New York, N. Y. 


MARTIN J. CONWAY, Consulting Fuel Engineer, 
Gap, Pa. 


C. E. Duffy: At Sparrows Point we have two 
generating stations, each producing high purity oxygen. 
Our first station, which has been in operation for 
approximately five years, consists of four 2500-cfhr 
units. 

Our second station, installed during the past year, 
has four 7000-cfhr generators. This installation was 
made for two purposes, (1) to produce oxygen and, (2) 
to provide a by-product nitrogen to be used for anneal- 
ing purposes. The nitrogen from the generators is 
purified; hydrogen added, dried and then used as 
atmosphere gas in our coil annealing furnaces. The 
oxygen produced is used throughout the plant to replace 
purchased oxygen and any surplus, which amounts to 
approximately 30 per cent, is used for flame enrichment 
in the open hearth. 

R. L. Deily: It is high-school knowledge, but worth 
repeating, that the steel industry takes ore which is 
loaded up with oxygen, uses carbon to take the oxygen 
out of the ore, and then takes oxygen to take the 
carbon out of the pig iron. The whole industry is based 
on this oxygen exchange just as our lives are based on it. 

Yet so far as the aspects of the oxygen industry that 
were covered by Mr. Carter are concerned, very little 
has been said, and it is refreshing to have someone 
point out some of these facts. 

I believe, although I have not worked out the figures 
in detail too recently, that the amount of high purity 
oxygen used since 1936 has doubled approximately 
every five years, which is really a tremendous growth. 
This increase in oxygen consumption since that date, as 
well as beforehand, is the result of characteristic 
American cooperative development between producer 
and consumer. 

In the late 1930's, for example, the use of scarfing 
and heavy cutting became common to the steel indus- 
try. During World War II there was a general increase 
for use in war production, involving scarfing, heavy 
cutting, ordinary cutting and other processes. As Mr. 
Carter pointed out, the greatest increase in production 
of oxygen occurred in the United States in 1943 and 
was due primarily to the additional consumption caused 
by cutting for ship building. Following the short slump 
in 1945, the production of oxygen has climbed again at 
a very steady rate, which is due, among other things, to 
the use of oxygen for metallurgical purposes. 

All of these processes that are heavy oxygen con- 
sumers, such as scarfing, heavy cutting and metallurgical 
uses, are examples of these oxygen processes which were 


86 





developed in common by the steel industry and the 
oxygen-producing companies. 

Now in 1953, the amount of oxygen used by the steel 
industry has become so great, with the consequent drop 
in the price, as was indicated by the Figure 1 of Mr. 
Carter, that new fields of application which had been 
predicted for years come into view. The following story 
is of interest in this respect. 1 have a book in my 
library that was written by Mr. Claude, who designed 
one of the first type of air liquefaction units, and this 
book was written on how he came to design it, and what 
some of the characteristics were. The date of publica- 
tion is 1906, and in the preface to this book there are 
comments by a friend of Mr. Claude, in which are 
described in glowing terms the potential metallurgical 
uses and the tremendous future of industrial uses of 
oxygen. And these men in 1906 are really enthusiastic, 
just about as enthusiastic as some of us in the oxygen 
industry are in 1953, nearly 50 years later. It has taken 
the sharp increase in oxygen usage since 1936, with 
consequent tremendous distribution and relatively low 
price, to put oxygen availability where the new fields 
of application that were described as long ago as 1906 
are finally becoming economically feasible. 

One further comment to give figures on oxygen con- 
sumption. In 1936, a typical steel mill used possibly 
8,000,000 cubic feet of oxygen a month with only about 
1 per cent delivered by pipe line. Today, the same mill 
will use 20,000,000 feet or more per month with 95 per 
cent delivered in pipe lines. 

The supply and distribution of such quantities of 
oxygen require specialized engineering, as was sketched 
briefly by Mr. Carter. It is also important to note that 
oxygen processes such as de-carb, heavy cutting, scarf- 
ing, and many others would not be possible without 
such piped oxygen. In summary, the use of oxygen now 
is as common as that of the traditional utilities, and 
oxygen has, in our opinion, the same status in the mills 
us steam, water, power, and compressed air. 

Martin J. Conway: Mr. Carter’s paper is interesting 
in several respects, especially his reference to the early 
use of oxygen with acetylene for welding, with oxygen 
purities in the neighborhood of 95 to 97 per cent. 

Mr. Carter makes a prediction that further reduction 
in oxygen cost beyond the present bulk price of $1.50 
per 1000 cubic feet, to $1.00 per 1000 cubic feet for 
users of 30,000,000 cubic feet per month. 

American designed plants have been available for 
several years, which can be purchased and operated for 
substantially less than $1.00 per 1000 cubic feet on a 
30,000,000 cubic feet per month basis, after making 
generous allowance for plant write-off, and, as a matter 
of fact, $1.00 per 1000 cubic feet is readily obtainable 
on a plant designed to produce 25 per cent of 30,000,000 
cubic feet per month. Such plant is inclusive of storage 
and other necessary auxiliaries. 

There is no justification of a leased plant for oxygen 
consumptions in excess of 240,000 cubic feet per average 
day, with the possible exception of the controversial 
feature of tax shelter. 

Purchased plants of domestic design, having capaci- 
ties of from 10 to 1000 tons of oxygen daily, have been 
in operation in the United States a sufficient length of 
time to warrant their acceptance by any industry inter- 
ested in these volumes of oxygen. 
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DETERMINATION OF THE OPTIMUM CURRENT 
IN AN ARC FURNACE 


By W. E. SCHWABE, 
Research Engineer 
National Carbon Research Laboratories 


Cleveland, Ohio 


.... overall improvement in electrode 
and power efficiency can be attained by 


proper adjustment of the are current.... 





ATHE theory concerning the determination of the 


optimum current for highest power input to an are fur- 
nace is well known, and has been described by several 
writers. See for example: V. Paschkis, “Industrial Elec- 


tric Furnaces and Appliances,” Vol. 1, pp. 170-171, 


1945, Interscience Publishers, Inc. Briefly stated, this 
theory requires that with a given transformer-circuit 
combination, the are length shall be adjusted so that 
the electrical resistance of the are is equal to the im 
pedance of the circuit exclusive of the arc. If the are be 
longer than this optimum value, the are voltage will in- 
crease but the current will fall in greater percentage so 
that the arc wattage is less. Conversely, if the are be 
shorter, the current rises, but the voltage drops more, 
so that again the are wattage is less. 

Although this principle is universally accepted, the 
methods described for determining the optimum cur- 
rent in practical furnace operation are quite involved 
and difficult to apply with accuracy. The writer is 
thus reminded of his earlier experience in Germany, 
where a much simpler and more practical procedure 
was applied to various are furnaces up to 30 tons 
capacity. 

The development of this procedure was the work of 
an arc furnace committee of an association of German 
power supply companies. The general objective of this 
and of other related committees was to effect savings 
in power consumption, and particularly with are fur- 
naces, to minimize the load fluctuations which charac 
terize this service. In this are furnace committee, the 
writer represented a non-partisan research organization. 
This group studied the problem of practical furnace 
operation at optimum current, and developed the rela- 
tively simple procedure which will first be described 
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and then mathematically proven in the following para 
graphs. 

To begin with, short-circuit readings of voltage, cur 
rent and power are secured with the transformer set 
ting to be evaluated. This is best done after a melt 
down, when the electrodes can be lowered into the bath 
for the few seconds needed to record the resulting 
short-circuit meter readings. It was always found that 
the time-delay overload settings of the circuit breakers 
gave time enough for this purpose. Such readings per 
mit the determination of the phase angle between volt 


Figure 1 — Vector diagram of a 25-ton arc furnace. 
Vector OP, = Short circuit current — 762 amp— 
24 per cent power factor. 
Vector OP,=Optimum current — 460 amp — 
79 per cent power factor. 
Vector OP, = Maximum total power—545 amp— 
70.7 per cent power factor. 
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age and current, as shown by Figure 1, which is the 
vector diagram determined for a 25-ton are furnace. In 
this figure OE is the voltage vector and OP, the cur- 
rent, lagging the voltage by the angle 6 determined 
from the short-circuit meter readings, and the simple 
relationship 

Watts DE 6 tctinsenstanpers (1) 

It is well known that in an electrical circuit of con- 
stant input voltage, constant reactance and variable 
resistance, such as an are furnace represents, the locus 
of all possible current vectors lies in a semi-circle, 
located as shown by Figure 1. Thus, given the current 
vector OP,, the appropriate semi-circle is determined 
by constructing the line P;P., perpendicular to the 
current vector at P,, and drawing a semi-circle of 
radius P.P., with its center at point P., half-way be- 
tween points O and P.. Then, as a final step, the cur- 
rent vector for maximum are power is very simply de- 
termined as OP,, bisecting the angle 6 and terminating 
at the circumference of the semi-circle. The use of the 
semi-circle current locus, and the knowledge that the 
phase angle for maximum are power is half that with 
the are short-circuited, thus make possible a most 
simple solution of high accuracy, since the only experi- 
mental readings needed are secured under very stable 
load conditions. 


B C 








J 
O I:R A 


Figure 2 — Vector diagram of arc furnace circuit at opti- 
mum current. 


Z =Total circuit impedance, exclusive of arc. 
R = Resistance of arc. 
E = Line voltage. 


The half-angle relationship involved here is simply 
shown by the vector diagram of Figure 2, drawn with 
reference to the horizontal current vector, OI. The 
voltage vector OB (= IZ) represents the voltage drop 
across all circuit elements except the arc, and this leads 
the current by the angle @, determined with the are 
short-circuited as previously described. The voltage 
vector OA (= IR), in phase with the current, repre- 
sents the voltage drop across the are. The vector sum, 
OC, then represents the line voltage E. Now for the 
condition of maximum power in the arc, the resistance 
R of the are must be made equal to the combined im- 
pedance Z of all the other circuit elements. 
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ES eee eee (2) 
mw REE a ee (3) 


since they are the base angles of the similar isoceles 
triangles OBC and OAC. 

Finally, since COA + COB = @,..... (4) 

COA = % 6...(5) 

which was to be proved. That is, with an are resistance 
R equal to the impedance Z of the rest of the circuit, 
the current lags the voltage by an angle 6/2, which is 
half the angle 6 by which the short-circuit current lags 
the voltage. 
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Figure 3 — Electrode consumption vs current of a 20-ton 
furnace with 14-in. electrodes (graphite), and 210 v tap. 
Referring again to Figure 1, the current vector OP;, 
lagging the voltage by 45 degrees, has also been drawn 
to represent the current for maximum total power in 
the complete furnace circuit. It is well known that this 
is secured when the total circuit resistance is made 
equal to the total circuit reactance, to give a phase 
angle of 45 degrees as drawn. It is worth noting that 
the current of 545 amperes so determined will in fact 
generate less heat in the furnace than the optimum 
value of 460 amperes; at the same time, circuit losses 
are increased by about 40 per cent and electrode con- 
sumption by perhaps 10-20 per cent, both while melt- 
ing less steel. Current values for this example were re- 
corded as read in the primary high voltage circuit, 
whereas in a later example (Figure 3) the are current 
itself was recorded. Figure 3 shows electrode consump- 
tion data taken on a different furnace, where the con- 
sumption at maximum total power is 17 per cent higher 
than at optimum current, or maximum arc power. Im 
portant savings in power and in electrodes are thus 
possible with electric arc furnace regulators set to main 
tain optimum current. 

In the writer’s earlier experience in Germany, fur- 
nace regulator adjustments were made for a given tap 
setting while arcing to a molten bath of maximum are 
stability, the mechanism being adjusted as required to 
maintain the optimum current determined by short- 
circuiting the arc. During the melt-down period, the 
meters oscillate so rapidly and so widely that accurate 
adjustment is not possible. Once adjusted under more 
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stable conditions, however, the controls operate during 
the erratic melt-down to yield an overall improvement 
in electrode and in power efficiency such as the theory 
predicts. 





DISCUSSION 


PRESENTED BY 


T. B. MONTGOMERY, Engineer in Charge Control} 
Division, Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis. 


D. R. COCHRAN, Application Engineer, General 
Electric Co., Schenectady, N. Y. 

E. H. BROWNING, Manager, Metal Working Sec- 
tion, Westinghouse Electric Corp., East Pitts- 
burgh, Pa. 


W. E. SCHWABE, Research Engineer, National 
Carbon Research Laboratories, Cleveland, Ohio. 


T. B. Montgomery: This method of setting the cir- 
cuits to match the are drop to the impedance instead 
of the total IR drop of the circuit to the impedance is 
of value. 

In examining this paper it seems to us that the sim 
ple procedure that he has described here would enable 
us to determine the optimum current for maximum 
are wattage in much less time than by measuring the 
are voltage and watts for varying currents on each of 
the furnace taps as has been the practice of most of us 
in the past. 

Potential connections could be made at the trans- 
former terminals instead of at a point as near the arc 
as we can get conveniently. Normally it is a little diffi- 
cult to get close to the arc, and we always have the 
electrode drop to contend with. 

This of course considers the circuit from a theoreti- 
cal standpoint, and I would like to present the thought 
that as electrical manufacturers, we have tried to get 
the electrical circuit as efficient as possible, and as elec- 
trical engineers, considered it from that point of view. 
It seems that our difficulty has been in tying in—since 
our point of view is purely the electrical circuit—the 
best operation or the best adjustment of the electrical 
circuit, when tied to the metallurgy and operating fur- 
nace practice. For that reason, without at all detract- 
ing from the use of this method, we perhaps should 
keep in mind that from past experience, the optium 
current for maximum are wattage does not always rep- 
resent the current for the optium furnace operation. 

For example, with certain types of scrap, it may be 
desirable to have a longer arc, to insure a better and 
quicker melt down, than if we had the most efficient 
conditions in our electrical circuits. Also, a longer arc 
may be desirable when making certain types of alloys, 
particularly in those cases where we want to minimize 
the carbon pick up. That leads us, in the use of this 
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method, to suggest that we need to go further in tieing 
our electrical circuit to the actual operating require- 
ments. 

D. R. Cochran: The half-angle relationship which 
Mr. Schwabe has discussed should be very useful for 
those who want to be sure that their arc furnaces are 
being operated at the maximum efficiency consistent 
with the desired production. However, this method 
will not give 100 per cent accuracy, because it ignores 
the circuit impedance between the infinite bus and the 
point where the power factor is measured. There is 
another method which does consider the impedance 
between the point of measurement of the power factor 
and the infinite bus, and in cases where this value of 
impedance is high, the other method should be used. 

The need for determining optimum current in an are 
furnace is widely misunderstood and clarification is 
necessary. The optimum current phenomena is not 
peculiar to an are furnace. It is present in any circuit, 
either a-c or d-c circuit, optimum current occurs when 
the impedance of the load is equal to the impedance of 
the remainder of the circuit. In an are furnace, the arc 
can be represented as an adjustable resistance, and 
optimum current then occurs when the are resistance 
is equal to the impedance of the remainder of the cir 
cuit. 

As an example, a circuit with an adjustable resist 
ance for a load is an incandescent lamp load on a gen 
erator or transformer, where more lamps can be added 
to increase the load. In this case, when the resistance 
of the load is equal to the circuit impedance, optimum 
current will also occur. However, because the circuit 
impedance is very low, optimum current will occur at 
extreme overload conditions. Obviously the load should 
he based on the rating of the generator or trans 
former and not on a so-called value of optimum current. 
The same is true for an are furnace. The load should 
be based on the rating of the furnace transformer, and 
not on the so-called value of optimum current. Perhaps 
the word “optimum” is over-used. It may be advisable 
to coin a better word. 

It is well known that reactance is required in an arc 
furnace circuit to give arc stability. It has been found 
in practice that good arc stability can be obtained with 
enough reactance to give approximately 85 per cent 
power factor at full load on the furnace transformer. 
With this amount of circuit impedance, optimum cur- 
rent occurs at about 130 to 140 per cent of the furnace 
transformer rating. 

Herein lies the value of determining optimum cur- 
rent. It enables the furnace user to be sure that the 
stabilizing reactance being used is at a minimum value 
required for good arc stability. 

Minimum reactance is desirable because it gives 
higher power factor, higher electrical efficiency, and 
more arc kilowatts for a given value of are current be 
cause more voltage is available at the arc. It also de 
creases the electrode consumption as Mr. Schwabe 
pointed out. All of these things are very desirable. 

During the melt-down period, the furnace trans- 
former may be operated up to about 120 per cent load 
for faster melting. When the proper amount of re- 
actance is being used as determined by finding what 
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the optimum current is, overloading the transformer for 
fast melting will still permit operation below optimum 
current and at an efficient point. 

The premise that 70.7 per cent power factor is cor- 
rect for furnace operation is false. Optimum current, as 
it has been defined does not occur at that point. The 
thing to remember is that it is desirable to have the 
stabilizing reactance at a minimum consistent with 
good are stability. In practice, it has been found that 
this amount of reactance will give approximately 85 
per cent power factor at full load. It is also important 
to remember that the are current should be determined 
by the rating of the transformer and not by the so- 
called “optimum” current. When “optimum” current 
has been determined, it aids in intelligent selection of 
the proper voltage and reactance taps so that correct 
furnace operation can be obtained. 

E. H. Browning: I would like to state that I think 
Mr. Schwabe has done a very fine job in putting before 
this group the necessity of knowing the characteristics 
of any given electric are furnace. 

Maybe, as has been pointed out, the definition of 
the word “optimum” is open to a little bit of argument: 
but generally the real meaning of the word is that 
value of the pertinent quantity which will give the 
fastest melting down of the steel and the greatest pro 
duction at the minimum kilowatt-hour consumption 
for any particular case. That is what vou are hunting 
for. 

Along with that, there might be other factors having 
to do with demand and power factor of operation, that 
would indicate that you should operate at values less 
than this so-called optimum current, but in no instance 
should you ever be above that value. I know a number 
of steel companies have spent considerable time exam- 
ining their furnace circuits to determine just where 
this optimum point is. 

Mr. Schwabe’s method of determining that optimum 
point is at least unique in presentation here. There 
are other methods. One method that has been practiced 
was that of actually taking a furnace heat while it was 
in production at flat bath conditions and gradually 
reducing the current at each particular tap voltage 
while taking plots of are current, are voltage and kilo- 
watt input. From this date you can plot a curve which 
gives you the basic curve for the furnace circuit, but 
not the basic curve for the power input to the are. By 
setting arc currents perhaps five to ten per cent less 





than that value giving maximum input, and pretty 
good log record of your kilowatt-hour consumption per 
ton of steel produced, you have a reasonably practical 
way of finding out just how close or how far away you 
are from the optimum point. There certainly have been 
other methods used in addition to this. I know of one 
instance where electrodes were placed flat down on a 
piece of steel in the bottom of the furnace and tests 
conducted to try to evaluate the resistance and reac- 
tive values for each part of the circuit, and I think that 
was certainly a forward-thinking manner of looking 
into furnace characteristics. 

In the past five or so years, equipment has been de- 
veloped which has aided the producer of electric fur- 
nace steel by permitting him to set his control at these 
optimum points for each furnace tap such that he real- 
izes best production from the furnace. 


Generally, the larger furnaces are the ones that are 
affected most by not operating at the optimum point. 
The smaller furnaces, although it is just as important 
that you operate them properly do not present the lim- 
itations the larger ones do. One reason for this is that 
smaller furnaces generally use transformers provided 
with adjustable supplemental reactors. Thus, the char- 
acteristic of the smaller furnace’s circuit can be ad 
justed more readily than that of a larger furnace which 
usually has a fixed inherent minimum reactance. 

W. E. Schwabe: It is recognized that the commonly 
accepted term “optimum current” does not always de 
fine the best current for a particular furnace operation. 
However, it does define, as Mr. Browning points out, 
a maximum current value which on no account should 
ever be exceeded. It thus gives the operator a calibra- 
tion point which serves as a useful reference for any 
other intended point of operation. 


Mr. Cochran points to the inaccuracy of ignoring the 
impedance between the point of measurement of the 
power factor and the infinite bus. Where this is known, 
it can be recognized in the half-angle calculation as 
well as in any other. However, this transmission line 
impedance factor is in many cases a variable one, de- 
pendent upon interconnection variables controlled by 
the power supply companies, and so difficult for the fur- 
nace operator to take into account. In any case, a high 
precision in the determination of optimum current is 
not useful in view of the wide current fluctuations un- 
avoidably encountered in practice. 
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NEW OPEN HEARTH FURNACES AT STELCO 


By E. T. W. BAILEY 


Chief Combustion Engineer 


The Steel Company of Canada, Ltd. 


Hamilton, Ontario, Canada 


-... open hearth shop described is one of 


the most modern now in operation... . 


A IN 1950, it became apparent that if Canada were to 
maintain her present rate of growth she would need in 
creasingly large amounts of implements, tools and ma 
chines, all of which require increasingly large amounts 
of steel. Stimulated by national alertness and the op 
portunities which are the heritage of that vigorous 
young country, this growth and development was pro 
ceeding at an accelerated pace. To meet this need, the 
Steel Co. of Canada, Limited embarked on a large plant 
expansion program. Recently completed, the new facili- 
ties included docks, coke ovens, blast furnace and the 
new open hearth shop, which will be described in this 
paper. 

The site selected was adjacent to the existing No. 2 
Shop. The ground had been reclaimed by slag filling 
water lots which had at one time extended into Hamil- 
ton Harbor. The shop and its approaches cover an area 
of twenty acres. The main building, consisting of four 
bays, is 784 feet long (Figure 1). The first bay on the 
right is the stock bin building. Adjoining it is the scrap 
handling bay. In the main bay, second from left, are 
located the charging and pouring aisles for the four 
275-ton furnaces. On the left, separated by a double 
track ingot run, is the mold preparation bay. The shop 
is laid out so that it can be expanded to eight furnaces 
with maximum handling efficiency, or for ten furnaces 
at some sacrifice in this respect. 

The stock bin bay contains miscellaneous materials 
such as ore, limestone and dolomite, which are handled 
by bucket crane out of the bins to service tracks at floor 
level. The scrap handling bay is 102 feet wide. The 
seven adjacent tracks are at charging floor level. Two 
of the tracks are for gondolas loaded with scrap, so 
that one track may be switched, while loading into 
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charging buggies continues from the other. Two tracks 
between the gondola tracks are loading tracks for 
charging buggies, and here again loading continues on 
one track while the other is switched. These buggies 
are equipped with four 44-cu ft boxes and, after being 
loaded, are weighed automatically as they pass over a 
track seale and are pushed back through the 52-ft wide 
scrap loading building on one of the three remaining 
tracks. Two of these tracks are utilized as storage tracks 
for loaded buggies while the third, nearest to the fur 
nace, serves as a running track. With these storage 
tracks and three crossovers into the charging track a 
steady flow of lime, ore and scrap can be maintained. 

The furnace building consists of six 112-ft spans. Due 
to the heavy loading, the longitudinal bracing along the 
center row of columns is of a very unique design in that 
all knee braces between crane girders and columns have 
been omitted. All longitudinal forces from the cranes 
and wind are transferred through the roof bracing into 
the two outside rows of columns, thus allowing for free 
deflection and rotation at the ends of the crane girders 
under load, as well as allowing for free expansion or 
contraction of the building without causing any exces 
sive stresses in the structure. The furnace aisle is 84 ft 
wide. 

The empty span at the trestle end accommodates the 
emergency hot metal entrance, a truck ramp, and space 
for miscellaneous mechanical and refractory work at 
floor level. The empty span at the other end, which will 
be the eventual middle of the shop, accommodates hot 
metal transfer, a 10-ton hydraulic elevator, a stopper 
rod furnace and hot metal ladles. 

The cellar area under the scrap handling lean-to 1s 
used for material storage. This area is completely paved 
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Figure 2 — The main building which consists of four bays 
is shown from the west end. 


and includes a depressed track, a clear roadway its en- 
tire length, which will accommodate large trucks, and 
bins, capable of storing 3,500 tons of manganese, sili- 
con, pig silicon, aluminum, etc. There is ample room for 
storing approximately 60 cars of palletized materials, 
such as brick. 

The facilities for crushing alloys are located at the 
charging end of the open hearth pit. They consist of a 
spur track adjacent to a 12 x 24 in. jaw crusher capable 
of crushing to 2 in. and down at a rate of 20 to 25 tons 
per hour. The crushed alloys are taken from the crusher 
by conveyors and deposited in transfer boxes with 
which the crane can fill storage bins on the tapping plat- 
forms capable of holding a three-day supply. 

The hot metal from the blast furnaces is transported 
in six 200-ton mixer type ladles to a hot metal station 
located at grade on the charging side of the building 
(Figure 5). It is poured from the mixer ladles into a 
100-ton open ladle on a transfer car which rests on a 
scale. It is then transported by car puller along a de- 
pressed runway to a point under the charging floor 
where a hole is provided through which the hot metal 
crane can raise the ladle to charging level and pour into 
the furnaces. 


Figure 4 — Room is unusually ample in the open hearth 
layout. 
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Figure 3 — Scrap preparation bay is 52 ft wide. 


Scrap is charged by two 12-ton charging machines. 
A bucket loader and lift truck are also provided for floor 
work. 

A 20-ton platform scale is located centrally on the 
floor as well as a weigh scale for ladle additions at the 
back of each furnace. The hopper, on the platform of 
the scale, is loaded by gravity from crushed stock bins 
and transferred by powered jib cranes to the ladle 
addition chutes. 

Slag is handled in 450-cu ft steel pots on double pot 
cars. The furnaces are designed to flush front and back, 
the front flush being caught in the slag pot on a car 
riage, the position being controlled from the operating 
panel. The carriage operates on a runway elevated 6 ft 
above the pit cellar level which allows for overflow 
clean-up without interfering with its operation. 

The stopper rod preparation equipment (Figure 6), 
consists of a rod straightening press, a make-up room, 
an upending table and a vertical gas fired drying oven. 
The upending table is designed so five complete stop 
pers can be rolled from the make-up room and fastened 
to the upending table by means of a small four-wheeled 
carriage. The table is then upended by means of a motor 
and gear unit, in such a way the carriages are dis 


Figure 5 — Illustration shows layout for hot metal transfer. 
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Figure 6 — Table is designed to upend five complete stop- 
pers at one time. 


charged onto tracks running through the drying oven. 
This eliminates exerting any bending strain on the 
stoppers which might crack or crumble the sleeves after 
the rods are made up. The oven has a capacity of ap- 
proximately 100 stoppers. As each five stoppers are in- 
troduced at the charging end of the oven, they push 
five stoppers out into the open on the pit side where 
they can be picked up by the pit crane, and the car- 
riages returned for re-use by an inclined track along the 
side of the oven. 

Ladle preparation facilities consist of a stand in 
which the ladle can be tipped, a platform from which 
the ladleman can change nozzles, and an air-operated 
prop which is moved under the ladle when in a hori- 
zontal position, allowing the crane to be freed while 
the ladle is being serviced. 

The conventional type of open hearth building is 
often ineffective in adequately distributing air to the 
principal working areas and the draft head or stack 
effect of the high monitor is greatly reduced by open- 
ings high in the side of the building. In order to over- 
come this condition the Steleo open hearth was de- 
signed with the openings in the sides of the buildings 
as low as possible to the charging floor, cellar and the 
pit, and are proportioned so as to equal the area of the 
opening in the monitor, in order to produce the required 
jet effect of the incoming air so it will be properly dis- 
tributed to the working areas. 

It is considered that facilities will allow top furnace 
melting capacities with approximately 60 per cent hot 
metal and average scrap loading per buggy of 15,000 
pounds. 

The principal dimensions of the furnace system are 
given in Table I. The burner is the adjustable angle 
artillery type designed to burn gas and/or oil (Figure 
8). The burner tip is about five inches short of the 
bridge wall. The gas is admitted concentrically around 
the oil which gives a greater gas turndown range than 
would be possible than if it were admitted separately. 
The furnace ends are of basic suspended construction 
as is the roof directly over the uptakes. The uptakes are 
single and flare out above and below the bridgewall to 
full dimensions allowed by the steelwork. 
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Figure 7 — Ladle preparation facilities are concentrated in 
this area. 


Three furnaces have a double pass checker system 
and one, a single pass. All furnaces have steam dust 
blowers throughout the flue system, and the checker 
chamber pit is constructed so as to provide access on 
three sides of each chamber. 

Each furnace is equipped with a waste heat sectional 
header, cross drum, three-pass type boiler complete 
with superheaters. The design pressure is 400 psig. 
They operate at 275 psig and are capable of producing 
25,000 pounds per hour of steam at 514 F total tem- 
perature. 

The forced draft fans have a capacity of 30,000 cfm 
each at a pressure of 5 inches water gage, and are driven 
by 40-hp motors. Volume is controlled by fan inlet 
vanes and measured through a Venturi tube located in 
the outlet duct. The induced draft fans have a capacity 
of 94,000 cfm each at a pressure of 14.6 inches, water 
gage, with gas at 600 F and are driven by 300-hp mo- 
tors. The stacks are 225 ft high. 

The charging track in front of the furnaces, the 
charging machine rail nearest the furnaces, and the 
pouring floor track are a special 276-pound section and 
are shaped like a billet with flanges on the bottom so 
that spills of iron or steel will not stick, as they do 
around the heads of standard rails. 

The entire pit is paved except around ladle stands. 


CONTROLS AND INSTRUMENTATION 


The furnaces are equipped with a complement of 
automatic controls that together or separately perform 
the following functions: 

a. Furnish and maintain the thermal input set by 
the operator when fueled with oil alone or with 
coke oven gas up to 75 per cent of total require- 
ments. 

b. Vary the oil and gas ratio in accordance with the 
availability of gas, thereby maintaining constant 
gas pressure for the plant system. This feature is 
extended to thirteen of the largest open hearth 
furnaces. At all times, flow of available gas to the 
furnaces is not set less than 40 per cent of the re- 
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TABLE | 
Capacity, net tons 275 
Bottom construction 
Sintered magnesite — in. ly 
Ramix — in. " 15 
Burned or unburned chrome magnesite (basic brick) in. 21 
Fire clay brick (first quality) — in. 5 
Plastic insulation — in. 3!, 
Bottom steel 
Longitudinal |-beam, size in. 24 
Longitudinal I-beam, spacing — in. 21 
Cross beam, size — in. 12 
Cross beam, spacing — in. 22 
Bottom plate, thickness, in. 34 
Roof 
Span — ft-in. 23-414 (max) 
Thickness — in. 18 
Thickness of ribs — in. 22!4 
Width of ribs — in. 6 
Spacing of ribs — in... 24 
Included angle, degrees-min 57-24 
Roof arch radius, center of furnace — ft-in. 24-2! 1; 
Roof arch radius, throat — ft-in. 16-11!!), 
Roof arch radius, end of furnace — ft-in. 16-11!!)¢ 
Roof arch rise, center of furnace — in. 3 
Roof arch rise, throat — in. 3 
Roof arch rise, end of furnace — in. 3 
Buckstay spacing — ft-in. 2-7 and 9-8 between pairs 
Span of skewback between buckstays — ft-in. 6-10 


Type of buckstays Two 6 x 16 water-cooled slabs 


quired thermal input. The operator, at his discre- 
tion, can control from 40 to 75 per cent of the total 
heat requirements in the form of gas. 

c. Proportion and maintain air for both fuels in the 
ratio needed to produce best results. Bias and ratio 
adjustment are provided to produce automatic 
variation for thermal input rates. Means for in- 
dependently setting fuel-air ratios for each end of 
the furnace are also included. The combustion 
control has hitherto not found widespread accept- 
ance in open hearth application, chiefly because 
of its inability to take care of air infiltration and 
leakage. The intensive sealing campaign initiated 
in most shops in the last few years has reduced air 


Figure 8 — Burner is designed to use both gas and or oil. 
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Type... Sloping 
Height, foreplate to skewback — ft-in. §-1!, 
Brick thickness — in.. 15 
Granular material thickness — in. 6 
Front wall 
Height, foreplate to skewback — ft-in. 5-1!. 
Number of doors 5 
Height of door — ft-in.. 4-6 
Width of door — ft-in.. . 5-1 
Lengths 
Bath — ft-in. - 59-8 
Furnace — overall, ft-in. 91-0 
Roof, horizontal end section — ft-in.. None — sloping end section 
Roof — down slope — ft-in. 15-6 
Roof — up slope — ft-in. None 
Roof — horizontal main section — ft-in. 58-0 
Throat and bank, air — ft-in. 11-6 
Throat and bank, gas — ft-in. None 
Slope of throat bottom 3:4 
Widths 
Bath — ft-in. 16-11! . 
Throat — ft-in. 17-6 
Furnace end, inside — ft-in. 18-6 
Heights 
Foreplate to roof crown, center of furnace — ft-in. 8-2 
Foreplate to roof crown, knuckle — ft-in. 9-0 
Foreplate to roof crown, end — ft-in. 11-6 
Depth, foreplate to refractory — in. max 1 
Depth foreplate to bottom plate — in. 70! 
Regenerator floor to floor plate — ft-in. 38-7 
Slag pockets (each end) 
Length — ft-in. 24-43 , 
Height — ft-in. 13-11 
Width — large — ft-in. 18-6 
Width — small — ft-in. 
Volume — large — cu ft 6,300 
Volume — small — cu ft 
Fantails 
Length — ft-in. .14-9 
Regenerators (each end) 
No. of passes 2 1 
First pass 
Length — ft-in. 14-3 29-6 
Height — ft-in. 27-0 27-0 
Width, large — ft-in. 25-0! 25-0! ., 
Width, small — ft-in. 
Volume — large — cu ft 9,640 20,200 
Volume — small — cu ft 
Checkerwork volume — cu ft 5,750 11,768 
Second pass 
Length — ft-in. 10-8! 
Height — ft-in. 27-0 
Width, large — ft-in. 25-0! 
Width, small — ft-in. 
Volume — large — cu ft 7,250 
Volume — small — cu ft 
Checkerwork volume — cu ft 4,350 
Cross-section areas — sq ft 
At center of furnace 150 
At knuckle 155 
Fuel inlet port 
Minimum between knuckle end wall 155 
Over uptakes at greatest roof elevation 
Air uptakes 86 
Fuel uptakes 
Combined downtakes 86 
Vertical sectional area —— large 77.6 
Vertical sectional area —— small 
Fantail, slag pocket end — large 91 
Fantail, regenerator end — large 100 
Fantail, regenerator end —— small 
Regenerator flue — large 116 
Regenerator flue — small 
Stack flue 46 
Stack 44.1 


Miscellaneous data 


Kind of fuel Combined fuel oil and CO gas 


Btu per net ton of steel 3,750,000 
Lb of steel produced per hr per sq ft of hearth 48 
Air supply. Forced 
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Figure 9 — Forced draft fans have a capacity of 30,000 cfm. 
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infiltration to a point and a consistency where the 
useful potential of this control is now almost fully 
restored. Correction for variance in furnace end 
conditions for air infiltration now becomes a re- 
flection on the efficiency of the sealing crew and 
has therefore become a temporary measure. It is 
amazing how tight furnaces have become. 

Vary the atomizing steam flow to produce the de- 
sired bias and ratio with respect to normal changes 
in oil flow. Changes in oil flow, however, caused by 
increased or decreased use of gas can be canceled 
so far as their effect on steam is concerned. Any 
degree of cancellation can be set and maintained. 
It was thought at the start that the oil and steam 
ratio need not be disturbed when gas flows in- 
creased in order to maintain flame length. Later, 
it was discovered gas produced a stretch of nearly 
invisible flame at the exit end of the furnace, and 
this was suitably shortened when about two 
pounds of steam was introduced with every 270 
cu ft of gas (equivalent of one U.S. gallon of oil). 
Flame direction was maintained better and more 
heat appeared to be released over the hearth. 
Steam metering and control appear to be well 
liked and very worth while. 

Reverse the furnace from temperature difference 
measured in the flues adjacent to the waste gas 
outlet of the checkers. Reversing can also be done 
manually or from timers, either on temperature 
limit or alone. The reversing system is arranged 
to provide full capacity of both forced and in- 
duced draft fans during reversals, which adjust- 
ment achieves rapid and complete checker purge. 
Gias reversing valves are automatically closed on 
both ends of the furnace when gas flow is zero, 
thus providing a tight shut-off. It is too much to 
expect flow control valves to have excellent con- 


trol characteristics along with tight shut-off. For 


this reason, also, oil reversing valves are arranged 
to be manually closed on both ends of the furnace 
when fettling or as the need arises. 

Temperature measurement of roof was tried but 
location failed to provide a dependable guide. 








® 


Figure 10 — Induced draft fans have a capacity of 94,000 
cfm. 


Flames in view of the sighting element gave, at 
high firing rates, excessively high readings which 
did not truly represent roof conditions. The sight- 
ing radiation heads were removed to locations 
judged to be in the hottest portion above the 
checkers. Two units were provided and their read- 
ings were alternately recorded. They sighted into 
closed end silmanite tubes which were turned 180 
degrees in fifteen days and renewed in thirty days. 
These tubes provide dust-free enclosures and pro- 
duce temperature readings that are most useful. 
The instrument is arranged to sound a bell and 
light a light when the temperature exceeds 2,450 
F. At this over-checker temperature, the main 
roof also appears to be at its maximum safe allow- 
able temperature. This is true in the later stages 
of the heat and not, for instance, in the early stage 
where local overheating is caused from scrap de- 
flection. With the aid of a spring return switch, a 
reading from the sighting tube in the checker pro- 
viding hot air can be obtained. Many tests have 
shown these air temperatures are within 50 F of 
those obtained with velocity couples. The temper- 


Figure 11 — Two 350-ton hot metal ladle cranes operate on 
the pouring side of the open hearth. 
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TABLE Il 
Crane Data 
Main Auxiliary 
trolley trolley 
No. and type ‘ Span, 
Capac- apac- ft-in. 
ity Fpm ity Fpm 
Hot metal ladle . 150 14 40 30 80-0 
Charging side 20 36 
Hot metal ladle. 350 8.3 60 20 | 76-0 
Pouring side 20 36 | 
Stock building . 15 9.7 | 95-3 
Mold building 40 | 40 | | | 100-0 
Ingot stripper 400 7.5 | 
Hoist 50 35 60-0 
Crane repair trolley 25 25 10-0 
Jib or spout 74 15 _ 
Bin building bucket 15 100 74-11 











ature trends recorded from these locations are 
most interesting. Plans are completed to use them 
to control the fuel input to the furnace. By con- 
necting both radiation heads in parallel, a plus 
average can be obtained. When one controls the 
fuel input from these temperatures manually—as 
is now being done—one has to anticipate the 
amount of fuel reduction to allow before reaching 
the maximum (2,450 F). If correction is made 
late, drastic reductions in fuel have to be made in 
order not to exceed safe temperature and prevent 
refractory damage. This somehow increases heat 
times. It seems reasonable that a controller with 
built-in throttling and reset action can provide 
the operator with automatic fuel reduction, con- 
sistent with the highest allowable temperatures. 
The operator, it is expected, could set the maxi- 
mum fuel input rate and the control would antici- 
pate approach to safe temperature and gradually 
and automatically reduce fuel input to afford the 
protection needed. 

Provide furnace pressure control within the posi- 
tion limits of the louvre dampers situated at the 
outlet of the waste heat boiler. Here is a weakness 
in our mechanical equipment on which some in- 
ventive talent should be expended. In order to 
provide for expansion and dirt damper, clearances 
are generous and leak unbelievable volumes of gas 
in their closed positions. Their inherently poor 
characteristic in near open position in certain loca- 
tions reduces effective control positions to about 
50 per cent of their turning range. They also can 
affect the gas flow pattern entering the fan so as 
to seriously reduce its expected capacity and in- 
directly provide volume control below full open- 
ing. Dividing vanes are indicated in some loca- 
tions. A full study of the combined vane and dam- 
per action should be made for each application. 
Another trouble, charged more directly to furnace 
pressure controllers, is that their throttling and 
reset cannot be set for both operating and revers- 
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ing conditions. During the reversing period, the 
furnace pressure controller is calling for a com- 
pletely closed damper. As soon as the timer fully 
restores the controller to the normal impulse, 
it functions to close the damper rapidly. Various 
schemes of locking in control action until the re- 
versing period is over are not completely satis- 
factory as they cause sway either side of the con- 
trol point or delay completion of the purge. It has 
been found that a small tube inserted into the 
atmosphere impulse line through which com- 
pressed air is blown in the direction of the open 
end produces a false but gentle furnace pressure 
impulse which calls for a wide open damper. When 
the control is restored to normal service, its de- 
mand for damper position corresponds with the 
real one. Correction to normal position is made 
always from the open and not the closed position. 
Furnace blowing after reversals have been elimi 
nated. 

h. Bath temperature recorders are provided for each 
furnace. 

i. The panel arrangement is designed for the con 
venience of both operators and instrument crafts 
men (Figure 12). Indicators are, as far as possible, 
grouped at the top which allows easier reading at 
a distance. Recorders are at eye level for reading 
and chart changing convenience. The standard 
two-foot sections are divided vertically by alumi- 
num strips. Each section of bath panel and con- 
sole serves one item. Thus the left hand section is 
steam then oil, gas, air, furnace pressure and tem 
perature, reversing and both temperature in the 
order named. The indicators have two pointers: 
black for flow for easy distant reading, and white 
for pressure to be seen at close range only. 

Experience in gas firing to date has been favorable 

The gas is stripped of its sulphur compounds in a de 
sulphurizing plant (Figure 13). This plant has a capa 
city of 15,000,000 cu ft per day when reducing from 
600 to 50 grains sulphur per hundred cubic ft. It can 
produce 20,000,000 cu ft per day by automatically by- 
passing high sulphur gas and mixing it with the purer 


Figure 12 — Complete instrumentation aids in the opera- 
tion of the open hearth. 
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Figure 13 — Before firing, gas goes through a desulphur- 
ization plant. Actifier tower is shown on left and 
absorber tower is shown on right. 


gas to a 200 grain sulphur content which approximates 
that occurring in the fuel oil. In the furnaces, gas seems 
to produce higher checker temperatures, which in turn 
produce higher air temperatures. Next to oxygen addi- 
tion, this is most helpful for rapid melting of the scrap. 
Also, a high input of low sulphur containing fuel dur- 
ing melting is most desirable as it is then that scrap 
picks up sulphur from a fuel. Once the melt is under 
cover, higher sulphur in the fuel does much less dam- 
age. The net result is shorter heats insofar as sulphur 
elimination is concerned. The hydrogen of the gas is 
thought to assist burning the oil by reason of its high 
atomic activity. 





DISCUSSION 


PRESENTED BY 


E. C. McDONALD, Superintendent Combustion 
Dept., Republic Steel Corp., Cleveland, Ohio 

A. J. CALLAGHAN, Senior Engineer, Combustion 
Dept., Bethlehem Steel Co., Lackawanna, N. Y. 

E. T. W. BAILEY, Chief Combustion Engineer, 


The Steel Co. of Canada, Ltd., Hamilton, 
Ontario, Canada 


E. C. McDonald: Have you found that your fuel 
input per hour or per ton is higher when using a high 
percentage of gas with oil than when burning oil alone? 
If so, what is the penalty? 

Your paper shows a fuel practice of 3,750,00 Btu per 
net ton of steel. That is high for a modern furnace tap- 
ping 275-ton heats. 

A. J. Callaghan: Mr. Bailey has just shown us what 
good planning and study can do for an open hearth 
shop. Some shops of tighter dimensions can be slightly 
envious of a place to work where they left room for your 
elbows. No doubt we can look forward to some fine 
production figures from this shop. 

Apparently there was some question of the value of 
double pass checkers over single pass when the fur- 
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naces were built. Could the author tell us how the fur- 
nace, equipped with single-pass checkers, compares 
with the others? 

The instrumentation program reflects the trend to 
co-ordinated control of open hearth furnaces. The 
author’s views on fuel-air ratio are interesting and 
should reopen the question of the value of this control. 
I wonder if the author has any figures on production, 
refractory consumption, or fuel efficiency that would 
show the value of fuel-air ratio control? 

The use of checker temperature to automatically 
reduce fuel input to protect the main roof is relatively 
new. At our plant we also record checker temperatures, 
but only as a guide to proper operation of the checkers. 
We do not find sufficient correlation between main roof 
and checker temperature to warrant the use of these 
instruments as controllers. Would the author be able 
to tell us what factors he feels must be maintained in 
order to establish this correlation? 

This figure of 48 lb per hr per sq ft of hearth area 
seems on the low side for furnaces of this size. I know 
of furnaces of slightly smaller capacity producing 58 
lb per hr per sq ft of hearth area. Could the author tell 
us what rate they expect to attain and what problems 
they have to solve in order to do so? 


E. T. W. Bailey: Furnaces equipped with double pass 
checkers have been found to be sensitive to high firing 
rates. This shows up in the first or hot pass. Bricks can 
melt away unless watched or a temperature recorder 
with alarm is furnished to warn the operator. The sin- 
gle pass checkered furnace has proved less sensitive to 
high firing rates but has a somewhat lower air heating 
efficiency. 

Combustion air control enables one to repeat fuel- 
air ratios that have been found to be satisfactory and 
hold them especially throughout the melting period. 
The savings cannot be spectacular and for that reason 
it is practically impossible to divorce its contribution 
separate from all the other factors. 

The idea of trying to limit the heat input from the 
temperature of the gases leaving the furnace may be 
new for open hearths but is quite common on soaking 
pits. We may fail in this attempt but since operators 
are already using this information to manually adjust 
the fuel, we may have a chance of success in giving the 
task to an instrument. 

The production figure of 48 lb per hr per sq ft of 
hearth is figured from tap-to-tap, which is probably in 
error. The charge-to-tap figure is 56. At year’s end this 
figure has reached 60. 

If the majority of the coke oven gas is burnt during 
the melting period, there seems to be a shortening in 
overall heat times without any noticeable increase in 
the calorific value per ton. If it is spread over the whole 
heat there is some penalty which at present is the sub- 
ject of investigations. 

Fuel practice for a new shop must be discounted un- 
til men and machines have been broken in, and the new 
shop integrated with the rest of the plant operations. 
At the end of 1953, the monthly fuel value was 3,400,- 
000 Btu per ton. 
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Figure 1— Photograph shows site in January 1951 before Figure 2— Photograph shows site in June 1953 after con- 
construction was started. struction was essentially complete. 


REPUBLIC’S NEW OPEN HEARTH FURNACES 
AT CLEVELAND 


By E. C. McDONALD, Superintendent, Combustion Dept., Republic Steel Corp., Cleveland, Ohio. 


....unusually good operating records 
are being obtained in Republic’s new 


open hearth shop.... 


A LATE in 1950 plans were announced by Republic graphs taken from approximately the same location 
Steel Corp. for the largest single expansion of steel- show a before and after view looking north. The photo- 
making capacity ever undertaken in the Cleveland graph shown in Figure 1 was taken in January 1951. 
district. The expansion represented an investment in The photograph in Figure 2 was taken in June 1953 


excess of $75,000,000 to add 672,000 net tons of steel 
ingot capacity per year to Republic’s Cleveland plant. Figure 3—Sketch shows arrangement of No. 2 open 
The major facilities included in the program consisted hearth shop with respect to No. 1 open hearth shop 
principally of 126 coke ovens, a 1470-ton per day blast and blooming mill. 
furnace with necessary steam generating and blowing 
equipment, four 275-ton open hearth furnaces, 21 holes 
of improved soaking pits to replace and supplement the er 
existing pits, improvements to the 32-in. blooming mill 
to facilitate the rolling of slabs, (there is also a 44-in. ' monrenoence #080 
blooming and slabbing mill) a new 72-in. tandem cold 
reducing mill, and other major changes to provide addi- even waaatn ener as 8 © 
tional heating, annealing, pickling, and other processing 
relative to the production of additional sheets and strip. stoce mouse 
All these facilities were built into an operating steel 
plant so there were many operating problems in the rn EARTH SHOP to | 


) 


district for close to two years. 
This paper describes only the open hearth shop and : wane tm 

its auxiliaries. The new shop’s official designation is pep sy a ROE 

number two open hearth shop of Republic’s Cleveland 

district and the furnaces are numbered 21 to 24 in- 

clusive. The other open hearth shop of 15 furnaces is y 

now designated number one shop. / 
The site selected for the erection of number two shop 4 


is adjacent to number one shop. A comparison of photo- 
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Figure 4— Charging floor of new No. 2 shop. 


before the new building was painted. Figure 3 shows 
location with respect to other departments. It was 
necessary to relocate a city street known as Independ- 
ence Road, rebuild the roll shop and the brick storage 
buildings, relocate the pattern storage and the car- 
penter shop buildings, erect a new welfare building for 
the labor department, and make many changes to the 
transportation system. 

Clearing the site started in February 1951 and exca- 
vation began March 5, 1951. The first heat was tapped 
August 9, 1952 and all furnaces were making steel by 
October 29, 1952. Figure 4 shows the charging floor 
after furnaces were in operation. 


ARRANGEMENT OF DEPARTMENT 


The major parts of the open hearth department are 
in one main building, as shown in Figure 5 when looking 
south. The pouring aisle and furnace aisle are in the 
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Figure 5— Section through open hearth building shows 
arrangement of equipment. 


customary parallel arrangement and the stock house is 
arranged as a third parallel aisle adjoining the furnace 
aisle. The aisles run north and south. There is a lean-to 
at the west side of the stock house over the area between 
stacks that is occupied by the waste heat boilers. 

The stock house has a floor at charging floor level 
over the entire area. There are five tracks in the stock 
house as shown in Figure 6, two for scrap cars, two for 
charging buggies and one for running track. There is no 
space for scrap storage. 


Charge materials, principally limestone ore and dolo- 
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mite are stored in elevated bins of the materials han- 
dling system at south end of the stock house and loaded 
through gates, directly into charging boxes at charging 
floor level. The materials handling system is described 
later. Metallurgical and construction materials needed 
on the charging floor are brought up from the ground 
floor on a truck elevator at the south end of the charging 
aisle. 

All transportation of charging buggies is on platforms 
at charging floor level. Incoming scrap in railroad cars 
is brought over a turnout on the existing incline at 
number one open hearth plant and over a separate 
inclined track, as shown in Figure 7, to the charging 
floor level before entering the stock house. 
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Figure 6 — Floor of stock house is at charging floor level 
over entire area. 


Figure 8 shows track arrangement at ground level. 
Hot metal is delivered to the open hearth in mixer type 
ladles at ground level at the north and south ends of the 
shop. There is no hot metal mixer. Stripping of ingots 
and mold cleaning is done in an extension of the pouring 
aisle at the south end of shop. 


BUILDINGS 


The main building is 862 ft 6 in. long and 240 ft wide. 
The height to the main crane rails is 56 ft above ground 
level or 36 ft above the charging floor. The pouring and 
stripping aisle, running the full length of the main 
building, is 69 ft between column centers with a crane 
span of 60 feet. The furnace aisle is 80 ft between 
column centers with 73 ft crane span and is 805 ft long. 
The stock house aisle is 76 ft between column centers 
with 70 ft 6 in. crane span and is 460 ft long. The 
lean-to aisle, housing the waste heat boilers, is 15 ft 
wide X 460 ft long. 


Figure 7— Charging buggies are handled on platform at 
charging floor level. 
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Figure 8— Sketch shows track arrangement at ground 


level. 


FURNACES 


The four stationary, basic open hearth furnaces were 
constructed with a hearth size and steel and slag holding 
capacity for nominal production of 275 net tons of steel 
ingots per heat. The dimensions of furnaces and 
auxiliaries though were liberal to provide for producing 
heats of 300 net tons. 

The furnaces were installed on 115 ft centers and are 
of the following dimensions: 

Overall length outside of brickwork... 97 ft 0 in. 
Maximum width outside of brickwork.. 22 ft 0 in. 
Bath length at foreplate level inside 
SS esr: 
Bath width at foreplate level inside 
i 4b vn nh ae haniaels sea 18 ft 7% in. 

Distance from top of foreplate to 

furnace bottom at furnace center.... 2ft9 — in. 

Hearth area (brick to brick less corners). 1077 sq ft 

All furnaces are equipped for front flushing and have 
sloping back walls. 

Water cooling is used to protect the front and back 
skewback channels over the hearth. The buckstays in 
front of hearth are slotted and capped for water cooling. 
Bridge walls, dog-house roofs and side walls, also, are 
water cooled, In addition there are hair-pin water 
coolers at the bottom of the end wall panels at about 
charging floor level. 


63 ft 6 in. 


FURNACE BRICKWORK 


The furnace hearths, of the partially rammed type, 
have an overall thickness of the bottom at center line 
of the tap hole of 60 in. The bottoms were laid with 
41% in. insulating brick, 7% in. fire clay brick, 33 in. 
chrome brick, and 15 in. rammed ground magnesia. 

The roofs of the furnace hearth and port ends were 
originally laid with 18 & 6 X 3-in. silica brick with ribs 
of 224% X 6 X 3-in. brick. The ribs were every fourth 
ring in the central section of the roof and every fifth 
course in the remainder of the main roof and in the port 
end roof. There were no ribs in the sloping section of 
the roof at the knuckle. 

Roof construction was changed after the first run on 
each roof. Main roofs from knuckle to knuckle were laid 
with 12 K 44x 3-in. silica brick with ribs of 18 K 6 XK 3 
in. every fourth ring. Along the back walls and extend- 
ing out from the skew backs 6 ft, a 3-in. dropped section 
wearing strip of 21 * 6 X 3 in. ribs and 15 K 4% X 3 
in. silica brick was laid with alternate rings of basic 
brick. The port end and roof slopes were changed to 
15 X 4% &X 3 in. silica brick throughout. 

The main roof has an arch span of 22 ft 10 in. and 
rise of 3 ft. The roof at the port ends has an arch span 
of 19 ft 6 in. and rise of 2 ft 6 in. 
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There are two 6 ft 14% in. X 9 ft 9 in. uptakes at each 
end for a total area of 119 sq ft. Uptake side walls and 
end walls initially were 221% in. thick with the exception 
that the end bulkheads were 18 in. thick. The entire 
end structure was silica brick. 

On first rebuilds, port end side walls were changed to 
131% in. of silica brick with 9 in. of basic veneer on the 
inside of the walls, Uptake end wall panels were changed 
to 13% in. of metal encased basic brick from®approxi- 
mately 2 ft below charging floor level to the top of the 
burner port. From this point up to roof, 224% in. of 
silica brick is used. Front and back walls, which extend 
5 ft 6 in. above foreplate level, continue to be basic 
brick, 

The uptake arches beneath the chill box are suspended 
flat arches 12 in. thick of high alumina fire clay brick. 

The furnace slag pockets are single chamber con- 
struction 20 ft wide, inside of brickwork, on each end. 
Silica and first-quality firebrick were used in the walls. 
The floor consists of layers of silica sand, second-quality 
firebrick and first quality firebrick. Brick walls of slag 
pockets are 1 ft 10% in. thick on the outside end and 
3 ft 4% in. on the inside end. False walls were also 
provided, 
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Figure 9— Elevation shows section through slag pocket 
and regenerator. 


The fantail roofs are suspended, high alumina fire 
clay brick, 12 in. thick. Material in the noses is suspend- 
ed, high alumina brick, 12 in. thick. The bridge walls 
are supported on structural steel chills as shown in 
Figure 9. An opening under the bridge wall chills was 
provided to permit cleaning underneath the regenerators 
and to accommodate soot blowers. 

The regenerators are of one pass design and consist of 
a single chamber with division wall to the top of the 
checkerwork on each end of the furnaces. The total 
volume of checker construction on each end of the 
furnaces is 32 ft 10% in. long X 16 ft 1% in. high X 
twice 13 ft 7% in. wide. This gives a checker volume 
on each end, from the top of the rider arches to the top 
of the checkers, of 14,445 cu ft. Checker construction 
of 9 X 4% &X 3 in. brick is laid up to provide chimney 
flues with 7% in. square openings. 

The regenerator chamber walls, including 4% in. of 
insulation, are 224% in. thick, and the suspended flat 
roofs are 10 in. thick. Openings are provided in the 
chamber bulkheads and horizontal checker flues for 
steam lancing. The steel work, brickwork and founda- 
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tions are designed for 3-pass checkerwork at a future 
date. Figure 10 shows plan view of checker chambers, 
slag pockets and furnace. 

Furnace flues between regenerators and reversing 
valves are 6 ft wide and have a maximum height of 7 ft 
on the inside. Flue roofs are of arched construction. 
After the reversing valves, the individual flues are 7 ft 
6 in. wide and the common flue is 8 ft 6 in. wide. Both 
flues are 7 ft 6 in. high on the inside. The flue to the 
waste heat boiler and the flue to the stack are each 
provided with a damper. The floor of the flues is 15 ft 
#4 in. below yard level at the checker chambers and 
slopes upward to 11 ft below yard level at the base of 
furnace stack making a slope of 1% in. per ft. 
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Figure 10 — Plan view shows arrangement of furnace and 
regenerator chambers. 


DRAINED FLOOR SYSTEM 


The regenerators and waste gas flues are provided 
with a water-tight steel pan, drained floor system and 
sump pit. The drained floor is constructed of common 
brick with drainage openings on top of foundation 
concrete. Drainage openings slope under regenerators 
toward the bulkhead end and under flues toward the 
same point. From this point they are drained from each 
end of the furnaces through tile to a sump pit located 
at the furnace center line. Each sump pit is provided 
with a pump of 500 gpm capacity at 40-ft head, set at 
a predetermined water level to keep the system dry 
automatically. The sumps of all furnaces are connected 
for flexibility of drainage. A steel pan above the drained 
floor is constructed of 34 in. steel plate, watertight 
design, and is located outside of the regenerators, and 
outside the flue floor and wall brickwork. 


CHARGING DOORS, FRAMES AND BOXES 


Each furnace is equipped with five water cooled, 
electrically operated doors, each 6 ft wide X 5 ft 3% in. 
high. Water cooled door frames 6 ft 11 in. wide X 7 ft 
7 in. high have a charging opening of 5 ft 4% in. wide 
x 4 ft 10 in. high. Charging boxes of 48-cu ft capacity 
are carried four to a buggy. 


REVERSING VALVES AND DAMPERS 


Each furnace is equipped with four reversing valves 
and with two dampers, one to the stack and one to the 
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Figure 11 — Reversing valves are of the double deck type. 


waste heat boiler. Each reversing valve as shown in 
Figure 11 is of the regulative double deck, vertical slide 
type with water cooled damper and valve seat. The 
upper opening, for the passage of combustion air to the 
furnace, is 6 ft wide X 2 ft 6 in. high and the lower 
opening, for the passage of waste gases to the stack, is 
6 ft wide X 6 ft high. In addition to the 36-in. flange 
connection for attachment of the air duct, each valve 
is provided with an auxiliary air inlet 3 ft & 6 ft for 
admission of atmospheric air when the forced draft fan 
is not operating. 

Each reversing valve is independently electrically 
driven through a worm gear reduction. 

Each furnace also is equipped with two water cooled, 
damper type stack valve units, one for the flue connec- 
tion to the stack, and one for the flue connection to the 
waste heat boiler. 


FUEL BURNERS AND COMBUSTION AUXILIARIES 


Fuel burners of the combination liquid fuel and gas 
type are located in a dog-house having a water cooled 
nose. Burners also have a water cooled nose and are 


Figure 12— General arrangement of reversing valves, 
waste heat boiler and forced air ducts. 
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equipped with supports so flame direction can be varied 
by moving the burners. Each furnace has a thermo- 
statically controlled fuel oil heater and temperature is 
indicated on the furnace control panel. Gas burner de- 
sign at present is undergoing many design changes due 
to experimentation for burning large quantities of coke 
gas. However, in all designs, the gas burner is above the 
oil burner. Gas pressure in the open hearth is 7 Ib, the 
highest obtainable with existing compressors and piping. 

Each furnace is provided with a fan as shown in 
Figure 12 to supply combustion air. The capacity of 
each fan is 25,000 cfm at 5-in. of water gage pressure. 
The fans are equipped with inlet vane control and driven 
by a 60-hp, 440-v, 60-cycle motor. 

Stacks are 8 ft in diameter inside brick lining and 
225 ft high above the foundation. 

Steam soot blowers are installed in the passages 
between the rider walls beneath the checkers and in the 
flues to remove dirt from system occasionally. 


WASTE HEAT BOILERS 


Each furnace is equipped with a fire tube design 
waste heat boiler containing 810 24%-in., outside diam- 
eter number 12 gage tubes. The shell of boiler is 10 ft 
6 in. wide X 18 ft long. Design pressure is 225 psi, 
with 475 F total temperature, to conform to steam 
conditions in the adjacent plant. Each boiler is equipped 
with a dry steam drum 10 ft 5 in. in length and a diam- 
eter of 4 ft 6 in. to insure dry steam. Flues and super- 
heaters are kept clean with 350 psi pressure compressed 
air operating automatically on a time cycle that usually 
blows each boiler every eight hours. Feed water is sup- 
plied from number one open hearth shop. Each boiler 
has a panel board containing steam flow and steam 
temperature recorder, a strip chart recorder on tempera- 
ture of waste gas in and out of boiler, draft indicators 
showing draft before boiler, draft before induced draft 
fan, and draft loss through boiler. In addition, there are 
steam and feed water pressure gages, and fan control 
buttons. 


INDUCED DRAFT FANS 


Each furnace has an induced draft fan after the boiler 
with a maximum capacity of 225,000 lb per hour of 
waste gas at inlet conditions of 550 F and total head of 
7.25 in. of water gage pressure. Fans are of the double 
inlet type, and are equipped with multiple louvre type 
dampers with opposed louvres. Damper positioning is 
done with a hydraulic cylinder which is part of the 
furnace pressure control. Motors are 200 hp, two-speed, 
440-v, 60-cycle, with a top speed of 720 rpm. 


CRANES 


Crane equipment consists of the following: 
Two 350-ton steel pouring cranes. 
One 150-ton hot metal crane. 
One 400-ton stripper crane. 
Two 12-ton charging machines. 
Two 20-ton stock house cranes. 
Four 7)%-ton jib spout cranes. 
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Two 15-ton repair trolleys — one for the pouring 
aisle and one for the furnace aisle. 
Four 1-ton capping cranes at the pouring platforms. 
Carrier current radio communication is provided in 
the steel pouring, hot metal, and stripping cranes for 
communication between cranes and to the floor. 


MATERIALS HANDLING SYSTEM 


Limestone, ore, dolomite, fluorspar and materials of 
like nature are handled by a bin system at the south 
end of stock house running track. Materials are un- 
loaded at ground level into bins that discharge by 
gravity onto a belt conveyor. This in turn discharges 
into a skip hoist, which elevates the materials to the 
top of the building where they are distributed into bins 
by a belt conveyor. These bins deliver by gravity to 


charging boxes or other receptacles as desired. 


FURNACE CONTROLS AND INSTRUMENTS 


Figure 13 shows the instrument and control panel. 
The location of the instruments and controls on panel 
boards, and the angle of panel board wings was deter- 
mined with a mock setting by a group of melters and 
first helpers for number 15 furnace in number one shop, 
and the design was later used in number two shop. 

The panel board forms the front wall of the control 
house and is of sufficient size for convenient field main- 
tenance of instrument panels, control equipment, gages 
and meters. In another room above each of the panel 
boards are electrical door and reversing controls. 

Instrumentation provided on each panel board con- 
sists of roof temperature recorder and controller, furnace 
pressure recorder and large horizontal dial indicator, air 
flow recorder-indicator, gas flow recorder-indicator, 
total Btu recorder-indicator, oil flow recorder and oil 
flow indicator, steam flow recorder-indicator, checker 
temperature difference indicator, checker temperature 
recorder, and numerous gages, lights, and push buttons 
to facilitate smooth operation. 

The controls were laid out with the idea that they 
should be automatic as far as practical, but so arranged 
that the operators could at any time easily make 


Figure 13 — Back of instrument panel is pressurized. 
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required adjustments. A furnace pressure regulator of 
the hydraulic type is provided to operate either the 
louvres of the induced draft fan or a stack damper by 
means Of a suitable transfer valve. Pressure impulse is 
taken in front of the longitudinal center of furnace roof. 

A fuel summarizer to summarize the total Btu value 
of oil and gas going to the furnace is provided so that 
the first helper is required only to set the total fuel 
requirements and amount of gas he wants to use. The 
summarizer makes up the difference with fuel oil 
automatically. 

An air flow regulator controls the air flow to the fur- 
nace by means of inlet louvres of the forced draft fan 
and is calibrated 0 to 1,500,000 cfhr. This regulator is 
designed to hold a constant air flow after being manually 
set by first helper, but provision was made to convert 
readily into a fuel-air ratio regulator by the addition of 
an additional diaphragm system and fuel-air ratio dial. 

A steam flow regulator, with a panel board setting 
dial calibrated to 3500 Ib per hour, holds a constant 
steam flow after being set by first helper. 

Oil for the hydraulic controls is provided by two 
pumps of 20 gpm each located in a central room in 
middle of shop basement. Instrument and control air 
compressor is also located in this room along with air 
compressors for air-operated gates at the bottom of 
stock bins, and a high pressure air compressor for blow- 
ing flues of waste heat boilers. 

Reversal of furnaces can be done manually by push 
button or automatically on time cycle, checker tem- 
perature differential, or high checker temperature. The 
four radiation units for measuring checker temperature 
on each furnace are mounted so as to sight through the 
side walls of regenerators and are focused down on the 
top of checkers near the bridge wall. 

Roof temperature controller is a pneumatic type 
which cuts back the setting on both the gas flow and 
total Btu controllers simultaneously. Thus, if any gas 
is on, the gas will be shut off first without affecting the 
oil flow. After the gas is off, if further reduction is 
required, oil is reduced by the Btu controller. The roof 
temperature radiation units sight down on closed end 
silicon carbide refractory tubes mounted above the tap 
hole half way between the center of roof and backwall. 

Two bath immersion pyrometers with a range of 
1600-3200 F and a recorder with chart speed of 2 in. 
per minute take care of the shop by being mounted 
between furnaces. The immersion assembly is a Repub- 
lic Steel development and consists of a platinum 
rhodium thermocouple protected by fused silica pro- 
truding from a carborundum protected steel tube. 


MISCELLANEOUS 


A departure was made from 25-cycle power in the 
adjacent plant by the installation of two 11,000-v, 
3-phase, 60-cycle supply circuits. Two 1000-kva, 
11,000-y /480-v, 3-phase, 60-cycle transformers furnish 
the 440-v a-c for the shop. Two 1000-kva rectifiers 
convert 11,000-v, 3-phase, 60-cycle to 250-v, d-c. 

Two two hundred ton seales were installed, one at 
each end of the shop for weighing metal transfer car 
and ladles at reladling stations. Each furnace has a 
scale for ladle additions with indicating capacity of 
6000 Ib X 2 Ib. 
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Completed stopper rods are carried through a drying 
oven by an overhead conveyor chain located on the 
ground floor at the north end of pouring aisle. 

The dolomite spreader is of the self-propelled diesel 
engine type running on standard tracks. 

A chemical laboratory for preliminaries and finals is 
located at the south end of the stock house aisle ad- 
jacent to the furnace aisle. 


OPERATIONS 


The foresight and planning that went into the design 
and construction of this shop is reflected in the tonnage 
obtained in May, 1953. Production for that month was 
70,237 net tons and compares favorably with previous 
high production of 69,242 net tons made in March of 
the same year. Fuel practice in May on a gross fuel 
basis was 3,031,000 Btu per net ton using a combination 
of 8.5 per cent coke gas and 91.5 per cent fuel oil. The 
furnaces averaged 23.9 tons per hour. Highest individual 
monthly furnace production made to date is 18,501 net 
tons. Steam production on waste heat boilers in May 
averaged 19,800 lb per hour per boiler. 

A hot metal charge of 65.8 per cent was used in May 
and all steel was poured into 26 X 56 X 90-in. molds. 
Kighty per cent of product from this shop was cold roll 
deep drawn quality under 0.08 per cent carbon. 

It can be said that results to date are gratifying and 
have met expectations. For example, in August, 1953 
the shop produced 71,783 net tons with 3.8 furnaces at 
an average rate per furnace of 25.3 tons per hour. New 
furnace records of 18,855, 19,160 and 19,602 net tons 
also were made in August. 

(EDITOR'S NOTE: Since September, 1953, the time when this paper 
was presented, some changes have been made in furnace details. Also, 
additional production records have been set, and the shop has made 75,- 


425 not tons per month. A production rate of 27.9 tons per hr with an 
individual furnace record of 20,135 net tons per month has been attained.) 





DISCUSSION 


PRESENTED BY 


D. R. LOUGHREY, Staff Industrial Engineer, 
Jones and Laughlin Steel Corp., Pittsburgh, Pa. 


LEONARD LARSON, Chief Engineer, Republic 
Steel Corp., Cleveland, Ohio. 


E. E. McGINLEY, Division Superintendent Open 
Hearth and Foundry, United States Steel Corp., 
Munhall, Pa. 


E. C. McDONALD, Superintendent, Combustion 
Dept., Republic Steel Corp., Cleveland, Ohio. 


D. R. Loughrey: Mr. McDonald has presented to 
us a very clear and concise picture of the new No. 2 
Open Hearth Shop of Republic Steel Corp. at Cleveland, 
Ohio. The layout of this shop indicates that it was de- 
signed very completely, with all the major units in close 
proximity to each other, and yet the dimensions which 
are shown leave the distinct impression that a crowded 
condition or bottleneck does not exist anywhere. The 
performance of the shop to date would certainly sub- 
stantiate this impression. 
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Beginning with the stockyard, we find it located 
ideally in a position parallel with and adjacent to the 
charging floor. Equipped with two cranes and_ the 
necessary means for getting the stone, ore, etc. into 
charging boxes by gravity feed, it should have no 
trouble supplying the shop. 

The furnaces seem to be exceptionally well designed. 
With their 97-ft length and 22-ft width, they have a 
length to width ratio of 4.4 to 1. This should produce 
a good flame coverage of the bath with efficient fuel 
consumption. The bath area of 1077 sq ft, or about 
4 sq ft per ton of capacity is standard and the bath 
depth of 2 ft 9 in. will permit rapid heat transference. 

The 60-in. depth of bottom material is more than 
sufficient and advantage has been taken of the modern 
method of ramming the bottom, rather than spending 
a week burning in magnesite. The only feature which 
we would question here is the 74% in. of clay brick used 
in the flat. In every old bottom which we have dug out, 
the clay bricks in the flat have been found to have 
turned to powder, offering no resistance to any bottom 
boil which penetrated through the basic brick. For this 
reason, we have confined the use of clay brick to filling 
in at the corners and front banks. 

It is interesting to note that, in view of the general 
tendency toward heavier roofs, these roofs were lighten- 
ed after the first run from 18 &K 22% in. to 12 X 18 in. 
This gives a relatively higher rib, but 12 in. seems 
rather weak for the low rings in a roof of such long span. 

The door sizes are generous, especially in the width 
dimension and should accommodate the 48-cu ft boxes. 

The double uptakes insure rigid end construction 
with plenty of heating surface and the total area of 
119 sq ft will give a gas velocity in the neighborhood 
of 17 fps, which is normal. The change from straight 
silica uptakes to the basic veneer will probably pay off 
handsomely. Use of burner dog houses, sometimes the 
source of water leakage troubles and heat losses, may 
protect the burners from warping. 

Slag pockets are large and should contain the carry- 
over material of a campaign easily. 

The checker volume of 14,445 cu ft, or 52.5 cu ft per 
rated ton of capacity is ample, but we would question 
the division wall in the checkers. This wall does not 
extend above the checkers and, along with the double 
flues and four reversing valves, is obviously designed to 
prevent cross channelling of the gases in the checkers. 
We have never been able to find evidence of cross 
channelling with flue type checkers and believe the 
efficiency of the furnaces would be improved if the 
dividing walls were replaced with checkerwork. The 
double flues and reversing valves will not impair the 
operation of the furnace, but we believe the investment 
cost does not warrant them. 

The system for draining water away from the fur- 
naces is excellent and should prevent any trouble from 
this source. 

Four reversing valves, individually driven, would 
seem to be a costly installation and might cause back 
pressure in the furnace if one of the motors failed. We 
favor reversing arms driven by one 15-hp motor through 
a gear reducer having a ratio of 37 to 1. 

In the fuel burner construction, it is noted that the 
gas is introduced over the oil. We would question 
whether the 7 lb available gas pressure is sufficient to 
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insure against the gas rising to the roof on such a long 
furnace. With this pressure, we would be inclined to 
put the gas burner under the oil burner. 

The combustion fan, delivering 25,000 cfm, would 
furnish air for burning up to 1000 gal of oil per hour. 
This should be ample for all purposes. 

The instruments and furnace controls are in accord 
with our thoughts in this matter. Every provision seems 
to have been taken for the smooth, safe, and efficient 
operation of the furnaces, without any useless or super- 
ficial gadgets. Our one point of difference is in the open 
instrument panel boards. We installed our panel boards 
in hermetically sealed houses which are kept under 
positive air pressure and whose doors are kept locked. 
This keeps the instruments clean and prevents anyone 
except authorized personnel from tampering with them. 
The control knobs and switches are available to the 
furnace operators on a sloping console located outside 
the house. 

We are very much in favor of the laboratory located 
on the charging floor. This insures fast service and saves 
furnace time. 

One advantage of a four-furnace shop lies in the fact 
that heavy auxiliary equipment such as ladle cranes, 
charging machines, etc., are generally more than ample. 
Since dependency cannot be placed in one of these 
machines alone, it is necessary to supply two of each, 
which gives a much higher ratio per furnace than is 
possible in a bigger shop. 

We wish to congratulate all the people at Republic 
who are responsible for the very fine production results 
shown at the conclusion of Mr. McDonald's report. 
They certainly vindicated the layout and equipment 
provided for this shop. 

Leonard Larson: Prior to and following the decision 
of our management to proceed with expansion of our 
open hearth facilities, only a very limited time was 
afforded for study and layout planning. After prepara- 
tion of several preliminary skeleton plans, and discus- 
sions with our management, operators, and open hearth 
committee, it was decided to locate the new four-furnace 
shop adjacent to our present fifteen-furnace shop, with 
a view of utilizing some of the existing facilities for 
both shops. 

Adequate space, which is difficult to find in the Cuya- 
hoga River Valley, was the first problem encountered. 
Some relief was provided through cooperation of the 
City of Cleveland in relocating Independence Road, 
thereby giving us a slightly wider site, and enabled us 
to get a slight increase in width of pit and charging 
aisles. 

Differential settlement of foundations as experienced 
in the old shop prompted careful consideration toward 
adequate and economic load piles for the new shop. 
Those of you who are familiar with the Cuyahoga River 
basin know that sub-soil is very erratic and tricky for 
sustaining heavy loading. Four Shelby tube borings 
were taken to a depth of approximately 160 ft, one at 
each corner of the site. At a depth of 160 ft, we en- 
countered a stiff clay which was considered adequate 
for our loading, but which would have required pipe 
piles driven to a depth of approximately 160 ft. 

The services of Dr. Terzaghi of Harvard University 
and Dr. Peck of University of Illinois were employed 
as consultants in analyzing our foundation problem, 
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Testing of Shelby tube borings showed that we had a 
relatively hard clay strata beginning at a depth of 90 ft 
and continuing to a depth of approximately 110 to 
120 ft, with a shearing value capable of sustaining our 
maximum load concentrations and the overall weight 
of the superstructures. Four 10-in. pipe test piles were 
driven to a depth of approximately 100 ft. These piles 
were tested and failed under loads ranging from 230 to 
270 net tons, which was ample assurance that we could 
develop stable foundations with 100-ft piles, each loaded 
to approximately 60 tons as limited by City of Cleveland 
Code. 

The question has been raised as to why we installed 
material handling building and bins for dolomite, lime- 
stone and ore at south end of shop instead of the con- 
ventional stock house arrangement. This was practically 
dictated by space limitations, and we hope that it may 
also prove advantageous from a handling cost stand- 
point. 

The design of our new furnaces is conventional and 
comparable to several other recent installations in the 
industry. 

It is significant to note that the open hearth of today 
does not differ materially from that of 50 years ago 
except for size, improved refractories and refinements 
in burners, valves and auxiliary equipment. I often 
wonder how long it will be before someone comes forth 
with a radical and challenging change in the process. 

E. E. McGinley: Certain questions have arisen in 
my mind as | listened to the paper. The first one was: 
Has the lack of scrap storage space in the stockhouse 
resulted in any appreciable operating delays in’ the 
charging of furnaces? 

Second, what effect on roof life was experienced in 
changing from heavy roof to the lighter zebra drop 
section construction? 

Third, what has been your experience regarding 
refractory usage with the higher alumina fire clay brick 
on the suspended chill box wall? 





Four, how well have the suspended fan tail noses and 
roofs been able to stand furnace shutdowns? 

E. C. McDonald: Mr. Loughrey raised the question 
about gas pressure. We would like at least ten pounds 
in the open hearth mains in order to increase our burner 
gas velocity but are limited to seven by the compressor 
capacity. We have decidedly improved our overall 
results by introducing the gas over the oil. In answer to 
another question by Mr. Loughrey about pressurized 
control houses I neglected to include in my paper that 
the rear compartment of the control houses is pressuriz- 
ed and we felt this was adequate. 

As for design details such as division walls between 
the checker chambers and the four reversing valves 
mentioned by Mr. Loughrey, my answer is that these 
among other design features were the result of many 
conferences between the personnel of Republic and the 
builder. 

In answer to Mr. McGinley’s questions, lack of scrap 
storage space has not directly caused any charging 
delays. In fact Republic management expects tonnages 
approaching 22,000 tons per month from each of these 
furnaces. 

Roof life came close to being doubled after going to 
the lighter roof. The heavy roof wore excessively along 
the back wall and the additional weight caused several 
roofs to fall. High alumina fire clay brick is still satis- 
factory in the chill box walls. The 15-in. suspended fan 
tail noses have been replaced on all furnaces with 12-in, 
brick and now run a furnace campaign. No serious 
trouble has been experienced with the noses on furnace 
shutdowns. 

E. E. McGinley: Have you had any serious erosion 
on the fan tail nose? 

E. C. McDonald: Yes, and that is largely the reason 
for replacing them every campaign. 

E. E. McGinley: Was the quality of the brick 
changed ? 

E. C. McDonald: No, only the length. 


























Tube Wilh Practice 


A selection of articles from the IRON AND STEEL ENGINEER 


on various phases of tube making. 


Practical information on layout and operation of 
facilities for seamless, butt and electric weld pipe, 
a field in which little information has been pub- 




















i lished ... 23 articles by 20 authoritative writers 
...invaluable for engineers, operators, trainees 
and students. 
8-4 x 11-% in.,........196 pages, illustrated, clothbound 
Price: To AISE Members. . . $2.00 
To Others.........$4.00 
ASSOCIATION OF IRON AND STEEL ENGINEERS 
1010 Empire Building 
Pittsburgh (22), Pa. 
106 


IRON AND STEEL ENGINEER, JUNE, 1954 





—_—s -—————— ee o> > 

















INTRA-PLANT HANDLING 
OF ROUND BILLETS AND PIPE 
WITH SPECIAL AUTOMOTIVE EQUIPMENT 


By J. D. TYSON 
Superintendent 
Warehousing and Shipping Dept. 
National Tube Div. 
United States Steel Corp. 


Lorain, Ohio. 


....rubber tired equipment gives im- 





proved efficiency and performance... . 


ATHE National Tube Division of the United States 
Steel Corp. completed an extensive expansion of plant 
facilities at their Lorain Works approximately three 
years ago. This mill, located on Lake Erie at Lorain, 
Ohio, is a fully integrated steel mill, processing iron ore 


begun in the latter part of 1946 and finished in 1950, 
included dock equipment, additional coke batteries, 
bessemer converter plant, blooming, bar and contin- 
uous rolling mills, seamless mill, and a pipe warehouse. 
Supplementing these new facilities, a modernization 





Figure 1— Gen- 
eral layout of 
the mills pri- 
marily involved 
in the produc- 
tion, distribu- 
tion and con- 
sumption of 
round billets 
shows the nar- 
row and stand- 
ard gage track- 
age originally 
provided to 
transport this 
material from 
one mill to an- 
other. 





received at its own docks into the plant’s primary prod- 


uct—pipe. In fact, the mill has held the distinction for 


many years of being the largest pipe producing mill in 


the world. The expansion program of new facilities, 
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program of existing mills and equipment was concur 
rently completed. The construction of new facilities in 
such vast proportions within the existing area of the 
plant imposed many intra-plant material handling 
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problems, which from a production and cost stand- 
point, became increasingly important as the new mills 
came into operation. 

This paper deals primarily with problems relating to 
the movement of round billets from the rolling mills to 
later processing mills and with the intra-plant handling 
of pipe. It should be pointed out that standard and nar- 
row gage railroads have been the principal means of 
moving these materials within the plant. Both types of 
rail service have been modernized with diesel power 
units, and in the handling problems that are discussed 
later, the railroads must be considered to be modern 
facilities in good mechanical condition. Another obser- 
vation regarding Lorain Works that should be made 
before discussing the problem of billet and pipe han- 
dling is that this plant, unlike many other steel mills, is 
favored with plenty of room between operating mills. 
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The selection of equipment in any plant is influenced 
by many factors, some of which are: the length of the 
load-haul, tonnage, and dimension or shape of material 
to be handled. Due to variations in these and other fac- 
tors, the equipment best suited for one plant could 
prove to be costly and impractical at another plant. 

Figure 1 shows the general layout of the mills pri- 
marily involved in the production, distribution and 
consumption of round billets, and the layout of narrow 
and standard gage tracks originally intended to han- 
dle this product. In addition to the production of round 
billets, many thousands of tons of square billets and 
small slabs are also produced and distributed through- 
out the plant. However, for purposes of simplification, 
the handling of only round billets for the seamless mills 
will be considered. 

Due to production schedules, mill capacities, and 
sometimes sluggish movement of material, it was often 
necessary to stock round billet material in open areas 
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after all overhead crane storage space had been filled. 
This involved the slow and costly procedure of load- 
ing railroad cars, unloading them with locomotive or 
mobile cranes onto the ground, and then reversing the 
process when the material was returned. 

Several alternative solutions were considered. Ad- 
ditional crane runways could be built in the rolling mill 
area, rail service could be expanded, seamless mill bil- 
let storage rooms could be enlarged. Each of these 
changes would be very costly and involve a consider- 
able increase in personnel to operate them. A more 
economical solution appeared to be, in the handling of 
part of the round billet production off the rolling mills 
by means of rubber tired equipment, using existing 
roadways, and storing the material in open fields with 
a minimum of labor. After the decision was made in 
1951 to proceed along these lines, straddle trucks and 


Figure 2— Side 
view shows 45,- 
000-Ib capacity 
straddle truck 
of the type used 
to carry billets 
or pipe. 





fork trucks were purchased. As the material to be han- 
dled was heavy, only heavy-duty equipment was con- 
sidered, in fact the heaviest-capacity straddle trucks 
and the greatest-capacity fork trucks that were avail- 
able on the market were purchased for this purpose. 
Figure 2 shows one of the 45,000-pound capacity strad- 
dle trucks and Figure 3 shows a 26,000-pound capacity 
fork truck, both used for handling billets. 

With the heavy duty fork and straddle trucks avail- 
able, the first approach to the problem was to con- 
struct a special cooling bed, or skid table, at the dis- 
charge end of the mill so that the round billet product 
could be lifted and handled with the fork truck (Fig- 
ure 4). This table was ruggedly constructed with in- 
clined 5 x 18 in. slabs set vertically, and although the 
table has received rough usage from the heavy round 
billets during the past one and one-half years, it has 
required practically no maintenance. The fork truck 
removing the rounds from the skid table can either 
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Figure 3 — This 26,000-Ib capacity fork truck is of the type 
used to handle round billets. Lift shown on fork truck 
weighs 13 tons. 


stock the rounds on ground racks in an adjoining area, 
put them into racks under a near-by crane runway for 
subsequent surface conditioning, or load them into 
bolsters for removal from the area by means of straddle 
trucks. Approximately 480 tons of rounds are handled 
from the skid table by the fork truck in an eight-hour 
turn. It should be noted that the only people working 
in this area are a fork truck driver and a production 
planning department clerk. No ground crew labor is 
required to roll the rounds down the inclined rack, t 
load the rounds into bolsters, or to place them into or 
remove them from field storage. The production plan- 
ning clerk keeps a record of the application of material 
on orders, directs its movement to the proper stock or 
destination and attaches a manifest to the mater al for 
proper identification. 

The use of the skid rack, along with the mobile fork 
and straddle trucks, immediately removed a great re- 
striction on the rolling mill, and delays due to conges- 
tion in cooling space, or lack of available narrow gage 
cars, were immediately reduced. 

Storing round billets in an open field with fork and 
straddle trucks provided an interesting comparison 


Figure 5 — With inclined round storage racks, rounds are 
put onto racks by fork trucks from the elevated end. 
Each row is separated by 2 x 4-in. lumber. The racks 
are unloaded from the vertical post end. 
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Figure 4— Inclined skid cooling table built at rolling 
mills permits handling product off mill with fork 
trucks. 


with the old procedure of storing the same material 
under crane runways. Due to the value and limit to 
space under overhead cranes, it was necessary to utilize 
these areas to the utmost, which invariably led to piling 
one item on top of another. This method of “vertical” 
stocking is common in many steel mills. Stocking 
rounds with fork and straddle trucks can be done in a 
“horizontal” manner, in which every item of inventory 
is readily available without resorting to digging 
through or moving other material to get at it. 

As experience was gained, the method of storing 
rounds with this equipment developed in a logical man 
ner. The first attempt at storing rounds on the ground 
with a fork truck was to lay them in horizontal tiers, 
separated with 4x4 in. lumber. Several ground men 
were needed to handle the lumber and to nail wedge 
blocks on the ends of the separator strips. This was 
soon given up in favor of specially prepared inclined 
racks (Figure 5) which could be loaded from one end 
and unloaded from the other end. One ground man was 
required to strip each row with 2 x 4 in. separators and 
occasionally help the rounds roll down the incline. This 


Figure 6 — With storage of rounds on flat ground racks, 

the rounds are put into stock and removed from stock 
with a fork truck. After removal from the storage 
racks, the rounds are placed into bolsters for delivery 
to mills by the straddle truck shown. 
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Figure 7— View of rounds stocked in bolsters awaiting 
delivery to a seamless mill. This storage field is located 
just outside a seamless mill billet furnace building. 


type of rack was also abandoned in favor of a flat 
ground storage rack (Figure 6) which was cheaper to 
build and did not require any labor in addition to the 
fork truck driver. An experienced driver can stock 
rounds on this type of rack in a compact manner and 
as neatly as a craneman could lay them down with a 
magnet. As more fork truck time became required for 
new jobs, and as more bolsters became available, the 
stocking of rounds in bolsters instead of on the ground 
became more desirable (Figure 7). This method of 
stocking eliminates entirely the intermediate handling 
of material into and out of ground storage, and makes 
all items in stock readily available to later processing 
mills at very short notice. 

In addition to removing rounds from the rolling mill 
cooling beds by fork trucks, many rounds are loaded 
directly into bolsters by overhead cranes in the round 
peeling and conditioning buildings. In total there are 
presently approximately 600 bolsters in service in the 
rolling mill area, with 200 additional under construc- 
tion. These bolsters, each capable of carrying about fif- 
teen tons, are used to move material within the rolling 
mill department, serve as temporary storage racks, or 
move material to the seamless mills located one-half to 
one mile away. The services of two to three trucks per 
turn adequately take care of moving approximately 
1,600 tons of rounds per day. Figure 8 illustrates the 
movements of rounds by straddle trucks. This figure 
also shows the location of new bolster storage fields in 
which a stock of rounds is maintained ahead of the 
consuming mills. Note the storage fields are in the line 
of travel to the seamless mill so that the same field can 
be used as a reservoir for empty bolsters, easily access- 
ible for a truck to pick up bolsters on a return trip and 
deliver them to any location. 

This phase of handling material from the relling mill 
has developed to a degree that two of the four seamless 
mills now receive their entire monthly round billet re- 
quirements of approximately 30,000 tons by straddle 
trucks. The remaining two mills also receive a small 
tonnage of rounds with this equipment, particularly at 
times when due to close rolling and consuming sched- 
ules, the material is needed at the seamless mills within 
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a matter of minutes from the time it is finished at the 
rolling mill. Although it is not within the scope of this 
paper to cover detailed transportation costs, it can be 
stated that the rubber tired method of transportation 
has proven itself to be economically sound. 

In addition to the handling and movement of steel 
billets by fork and straddle trucks, this equipment has 
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Figure 8 — General layout shows mills primarily involved 
in the production, distribution, and consumption of 
round billets, and the roads and storage areas used by 
straddle trucks to transport and stock this material 
between mills. 


been used to advantage in moving large tonnages of 
pipe within the plant. The movement of pipe on bol 
sters with straddle trucks is about as natural an appli- 
cation for this equipment as was the movement of 
lumber and logs which was responsible for its original 
development. 

In 1947 Lorain completed the construction of a mod- 
ern pipe warehouse capable of stocking 40,000 tons of 
small diameter pipe. This warehouse, 1,340 feet long 
and 125 feet wide, embodies the most modern features 
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Figure 9 — General layout of pipe warehouse shows stand- 
ard and narrow gage railroad tracks, roadways, and 
truck loading pad. 


of production line loading. In normal months with three 
shipping crews per turn, working five days a week, 
35,000 tons of pipe are shipped from this building. 
Although the warehouse was designed primarily for 
standard gage railroad car loading, provision was 
made for motor freight shipments from each end of the 
building. During the past several years, the tonnage of 
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motor freight shipments has increased greatly. It was 
soon apparent that if the motor freight trucks could be 
loaded by fork trucks outside the building, the shipping 
crews in the warehouse could work uninterrupted on 
the standard gage car loading line. With this thought 
in mind, a 90 x 250-ft concrete truck loading pad was 
constructed in the vicinity of the truck scales just in- 
side the plant gate. Figure 9 shows the general layout 
of the warehouse with its standard gage railroad 
tracks and roadways and the outside truck loading pad. 

Pipe for motor freight shipment is banded into two 
to seven ton bales in either the pipe mills or the pipe 
warehouse. The bales are set on bolsters, picked up by 
the straddle trucks, and delivered to an outside storage 
field adjoining the loading pad, to await the motor 
freight truck arrival. When the truck arrives, it ts 
weighed in at the truck scales and positioned on the 
loading pad. A straddle truck is dispatched to move the 
waiting bolsters of pipe onto the pad where a fork truck 
loads it onto the truck. It is not uncommon for a fork 
truck to load a truck in six minutes. It can be noted 
that by making up the truck shipments in advance, they 
can be fitted into the warehouse operation so there is 
no delay in loading the standard gage cars in the reg- 
ular shipping line. Many pipe bales are prepared in the 


producing mills and moved directly from there by 
straddle trucks to the outside storage area. In these 
cases no one in a shipping crew touches the pipe. The 
cost of shipping labor on this material was reduced 
sufficiently that the cost of the loading pad was repaid 
in less than six months. A photograph of outside truck 
loading operations is shown in Figure 10. 

Another natural application for the use of straddle 
trucks was for the movement of pipe from one seamless 
mill to another. To illustrate how straddle trucks ex 
pedited the delivery of pipe between mills, comparative 
movements are shown in Figure 11. Note that under 
the old procedure unfinished pipe was taken from the 
finishing floor of seamless mill “A” by narrow gage 
and delivered to an outside crane-line “X” for transfer 
by a shipping crew to standard gage railroad cars. The 
standard gage cars were delivered to mill “E” and un 
loaded by another shipping crew. It was then transfer- 
red down a long crane runway “Y” to mill “B” in which 
it was to be finished. This procedure, patterned to fit 
existing rail and crane facilities, obviously was costly 
and slow. Straddle trucks now pick up the pipe from 
under a crane-line adjoining seamless mill “A” finish 
ing floor, by-pass both the outside crane shipping crew, 
and the mill “E” unloading crew and carry the pipe 


Figure 10 — Outside truck loading operation shows concrete loading pad. Center truck on pad is being loaded by a fork 


truck. 
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directly to mill “B” which finishes it. As a result the 
shipping crew formerly working twenty hours per week 
in mill “E” was no longer required. Also much of the 
work of the outside crane shipping crew and the seam- 
less mill transfer cranemen was eliminated. Many other 
economies resulted—decreased transportation cost, re- 
duced demurrage, and less delay to the finishing unit. 
A secondary benefit was in the flexibility of stocking 
unfinished pipe in bolsters, where any particular size 
or grade was readily available on request. 

After straddle truck movement of pipe from the 
warehouse or pipe mills to the truck loading pad and 
from one pipe mill to another became an established 
procedure, and the economy in moving material in this 





was normally loaded into gondola cars. Although re- 
duced transportation costs justified the movement by 
straddle trucks, the most important benefits were ob- 
tained from being able to stock this pipe in bolsters 
ahead of the galvanize department. Lack of storage 
facilities in this area in the past resulted in the pipe re- 
maining too long in gondola cars accumulating demur- 
rage. To keep demurrage charges as low as possible, it 
was the practice to stock the seamless pipe under an 
outside overhead crane-line (“X"), and hold the pipe 
there until it was scheduled to be galvanized. After it 
became the practice to stock the seamless pipe in bol 
sters, the last remaining reason for maintaining a ship- 
ping crew under the outside crane was removed and 
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fashion became more obvious, other applications for 
this type of transportation followed. The limit to the 
amount of work that could be done was determined by 
the number of trucks available. 

An interesting use of straddle trucks in the pipe mill 
area was for the movement of pipe to make up “mixed” 
car shipments. Many carload orders call for part butt- 
weld and part seamless pipe. These two classes of ma- 
terial are stocked about three-fourths of a mile apart. 
It has long been the established practice to start a car- 
load in one area, pay a railroad switching charge on the 
car and complete the load in the area in which the 
major part of the pipe shipment is stocked. As the 
smaller part of the “mixed” load is usually less than fif- 
teen tons, it is very economical to load this portion into 
a bolster, transport it (in a very few minutes) to the 
shipping area containing the major portion.-Although 
transportation economy prompted the use of straddle 
trucks for this work, secondary benefits were experi- 
enced in faster movement, less reloading of cars due to 
pipe shifting, and reduced car demurrage. A similar 
type of problem which involved the movement of butt- 
weld and seamless finished pipe for galvanizing was re- 
solved by using straddle trucks. Again, this material 
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Figure 11—Sketch 
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the outside crane yard “X” was abandoned as a ship- 
ping point. 

At the present time the handling of all long length 
scrap from the pipe mills is being undertaken by strad- 
dle trucks. It was formerly the practice to move this 
material from each mill to the scrap shears located in 
one of the seamless mills by means of mill cranes or 
from outlying mills by means of standard gage cars. 
To gain economy in the accumulation and preparation 
of all scrap from the entire plant, a scrap shearing and 
preparation area was established at a central plant 
location. The scrap is now loaded onto bolsters and 
quickly moved to this area from any individual mill. 
This procedure eliminates the necessity for scrap to 
flow counter to the normal movement of finished pipe 
and avoids congestion of overhead cranes and delays 
to mill operations. 

All intra-plant movement of pipe for maintenance 
use is handled by straddle trucks. The pipe can be put 
on a job location much easier and quicker than it can 
be done by railroad car movement, and cheaper than 
it can be done with truck and trailer. 

When straddle trucks were first considered for Lo- 
rain, two possible limitations were of concern; the first 
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was the temperature of the material that could be han- 
dled, and the second was the performance of the equip- 
ment during the winter months. The first is definitely a 
factor that must be considered, and for reasons of 
safety, a 600 F maximum temperature has been set for 
material handled. Measuring sticks for this tempera- 
ture are available to all drivers if a question of tem- 
perature arises. Safety alone should dictate this prac- 
tice, although tire life would suffer considerably if ex- 
cessively hot materials were carried. The second factor, 
namely equipment performance in winter weather, has 
not proved to be a major concern. The large truck 
wheels with military tread tires (14.00 x 20) keep the 
equipment moving when other rubber tired equipment 
bogs down. It must be remembered that straddle trucks 
can jack themselves up with their own hydraulically 
operated lift arms and can get themselves out of almost 
any rut or depression. Three years of winter operations 
have proven the year-round performance of this equip- 
ment. 

It would be impractical to set up a fleet of fork and 
straddle trucks in a steel mill to handle the heavy mate- 
rials produced there without giving a great deal of at- 
tention to the maintenance of the equipment. Experi- 
ence has shown that one of the most important factors 
controlling maintenance costs is driver experience. 
Four wheel steering, clearance of tires, wheel shields, 
lift arms, extended loads and height of lifts, all serve 
to confuse the new driver. Time spent in training new 
drivers is abundantly returned in the form of reduced 
tire breaks, less dented shields and less actual damage 
to the frame or hydraulic system. The problem of driver 
inexperience is compounded if he starts to work in win- 
ter, where snow or ice will sometimes skid a truck side- 
Ways as it comes in over a load. Trucks are maintained 
at Lorain in a modern four-bay garage, equipped with 
overhead hoists and manned by competent personnel 
for sixteen hours per day. Although experience has in- 
dicated which parts are critically needed for routine 
repairs, a full complement of spare parts is carried to 
hold truck outage time to a minimum. One complete 
motor is carried as a spare for the entire fleet. The re- 
placed motor is repaired or overhauled and held for 
the next replacement. 

It has been found that after about two years of con- 
tinued (three turns per day) operation, the trucks re- 
quire more than normal maintenance and it has been 
the practice to overhaul them completely at this time. 
This service time represents approximately 14,000 oper- 
ating hours. Since the oldest truck in service operated 
two years, then was overhauled and has operated one 
year since, we cannot give a final opinion concerning 
the total life of the equipment under the conditions 
worked at Lorain. It can be said, however, that this 
truck is performing satisfactorily at present with no 
more than normal maintenance. 

Bolster maintenance is also a problem of importance. 
At the present time there are approximately 1100 bol- 
sters in use within the plant. Approximately thirty to 
forty bolsters require straightening and rewelding each 
month. Although the cost is not excessive considering 
the number used, the repair of bolsters must be set up 
as a systematic procedure in order to keep too many 
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from going out of service (or onto the scrap pile) . Bol 
sters are relatively expensive, and a considerable in 
vestment is tied up in them. It is therefore important 
that this value be respected by drivers, mill personnel, 
and welding repairmen. 

Aside from the actual maintenance of the equipment 
itself, it is important to give consideration to the con- 
dition of the roadway and field storage areas. There 
appears to be no question that these factors are def 
initely associated with equipment maintenance costs. 
Although it has been pointed out that straddle trucks 
can “lift” their way out of almost any road or field rut, 
this by no means justifies the neglect of these areas. 
Although desirable from a riding comfort standpoint, 
it is not necessary to embark on an expensive concrete 
road building program as soon as a few straddle or fork 
trucks are purchased. Smooth surfaced roads and fields 
are important but these can be obtained by proper 
drainage, making a base with coarse slag or stone and 
choking off the coarse material with fine slag or stone. 
Repeated gradings and use will establish a hard-packed 
surface that will require little upkeep. Money spent in 
proper drainage can be more than saved in eliminating 
the necessity for concreting many feet of roadways or 
large storage areas. For areas on which a fork truck 
operates to load bolsters or motor freight trucks it is 
desirable to have a good smooth concrete surface. This 
is to enable the driver to make rapid accurate moves 
and have good control when “inching” his forks into 
position. 

All straddle and fork trucks at Lorain are equipped 
with two-way radio receivers and transmitters. A radio 
dispatcher directs the movements of all trucks from a 
central radio transmitting station. It has been found 
that greater efficiency and truck utilization can be ob 
tained by “pooling” all the equipment under the dis 
patcher’s direction rather than by assigning them to a 
particular job or mill. With this procedure all requests 
for material movement are called to the dispatcher by 
telephone and he in turn assigns the tasks to the trucks 
best able to handle them. It is thereby possible to con 
centrate the truck equipment where it is most needed 
and minimizes “standby” time in a particular area. 
With radio direction it is possible for a truck to pick 
up many two-way loads which would be impossible if 
the trucks were working on a ticket-dispatch basis. The 
radio equipment has worked very satisfactorily. Con 
sidering the continual use and vibration it receives, it 
is amazing how little maintenance is required. It might 
be mentioned that the narrow gage locomotive and 
police cruising cars in the plant have radios that can 
be contacted from the same central transmitter. 

As an aid to truck drivers, all trucks were originally 
equipped with supersonic sound actuated mill door 
openers, and have since been converted to radio-actu 
ated door openers. Both systems were effective in get 
ting the heavy mill doors opened without delaying the 
truck movement; however, it has been the mill's ex 
perience that the radio-actuated device is easier to 
maintain and less expensive to install. With the radio 
door opener, the driver merely presses the transmitter 
button on his radio mouthpiece as he approaches the 
door and the one-tube receiver connected to the door 


113 








motor will start the door in motion. After he has cleared 
the door, another press on the button will start the 
door down. 

Each truck is also equipped with a motion recorder. 
This clock and recorder will give a graphic picture 
of the truck movement over the twenty-four hour work 
day. Analysis of these charts indicates idle periods 
which are studied for maintenance delays, poor truck 
scheduling, or too much “personal” time. It might be 
said that the recorders were not popular at first with 
the drivers, however, they are now accepted as part of 
the job. 

In total, eight straddle trucks and three fork trucks 
are operated at Lorain to handle pipe and billets. Of 
the eight straddle trucks, six are scheduled to operate 
twenty-four hours a day, one other truck serves as a 
spare to fill in for maintenance outages or lubrication, 
and the eighth truck is available for overhauling. Of 
the three fork trucks, two are operated continuously, 
the third operates on day-turn and serves as a spare on 
the other two turns. 

Handling material with fork and straddle trucks in- 
side the Lorain Plant has grown rapidly in the past 
two years. It has been the practice to take on addi- 
tional work for this equipment only after the previous 
problem has been worked out to a state of practicabil- 
ity. The trucks are in great demand for moving all 
types of material, and care must be used so as not to ex- 
tend their coverage beyond the capacity of the limited 
number of trucks available to handle the work. In a 
plant of this type, requiring the movement of heavy 
material for relatively long distances between mills, 
and having large open areas available for outside stock- 
ing, the possibilities for the use of this type of handling 
equipment is almost unlimited. 


DISCUSSION 


PRESENTED BY 


L. R. ASTIE, Assistant General Foreman, Main- 
tenance, Labor, Riggers, Jones and Laughlin 
Steel Corp., Pittsburgh, Pa. 





HENRY VEITH, Project Engineer, Design Engi- 
neering Dept., Jones and Laughlin Steel Corp., 
Pittsburgh, Pa. 


P. L. TIETJEN, Manager, Traffic and Transpor- 
tation Div., Jones and Laughlin Stee! Corp., 
Pittsburgh, Pa. 


E. HALL JONES, Chief Shipper, Republic Steel 
Corp., Canton, Ohio. 

JAMES D. SCANLON, JR., General Foreman, 
Carrier Operations, United States Steel Corp., 
Duquesne, Pa. 

FREEMAN H. DYKE, Vice President and General 
Manager, United States Metals Refining Co., 
Carteret, N. J. 


J. D. TYSON, Superintendent, Warehousing and 
Shipping Dept., National Tube Div., United 
States Steel Corp., Lorain, Ohio. 


Russel Astie: | believe Mr. Tyson stressed that a lot 
of room is required to operate straddle trucks. We at 


Pittsburgh Works felt that way about fork trucks for 
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a good many years. We felt that we could not use them 
because we had an old plant and we did not have the 
room to use them. We did not have paved roadways 
such as were found in other plants. We would go and 
admire their operations, and then wished that we could 
adopt the same methods. We finally got started in pav- 
ing our yard areas. Today we have paved yard areas, 
ramps, and roadways that enable us to palletize to a 
very large degree. 

We do very little manual lifting in the movement of 
materials. I believe that if any man around the plant 
has to carry more than 15 pounds in weight, he will yell 
for a fork truck. Also, I believe that, before long we 
will do the same thing with respect to adopting the 
use of straddle trucks. 

Henry Veith: The first thing that I was impressed 
with was the fact that Lorain has acres of ground 
around that plant. That seems to me to be an essential 
item in the operation of this type of equipment. I would 
be interested in hearing how this type of equipment 
would adapt itself to a very closely adjusted plant. 
I was also impressed by the operation and moving of 
this equipment and material. The way I see the opera- 
tion, it consists of picking up the material with a fork 
truck and setting it in a bolster and then later on com- 
ing along with a straddle truck and picking it up and 
moving it somewhere else. It seems to me that there 
is some excess handling there. Why is the operation not 
done with the fork tractor all the way? I would like to 
hear that explained. 

I would like to ask the author if there was any study 
made on the stocking efficiency of this type of equip- 
ment as compared to the conventional ways? I would 
also like to ask the writer if they have incurred any in- 
crease in accidents, especially to personnel due to the 
use of and the higher concentration of mobile equip- 
ment in the plant? 

Another thing that occurred to me would there be 
any resistance of the operating people to this type of 
equipment, especially in production operations? 

P. L. Tietjen: Is the equipment gasoline power driven 
or diesel power, and what are the advantages? 

E. Hall Jones: We would like to relate briefly our ex- 
perience with the development of the use of straddle 
trucks in Canton, Ohio Steel Division of the Republic 
Steel Corp. 

Our problem was dissimilar to Mr. Tyson’s in this 
respect—it was to supplement existing means of intra- 
plant transportation (standard gage and narrow 
gage) to accommodate increased melting, blooming 
and bar mill rolling capacities and expanded heat treat- 
ing and bar finishing operations. 

For the reason that hard surface roadways existed 
and large open areas were available adjacent or enroute 
to our processing operations, the use of straddle trucks 
was developed in 1947. 

A type of bolster was developed which could be used 
generally and accommodate any section or length of 
material. The result is that presently our bar mills and 
subsequent processing operations are serviced almost 
entirely by means of the straddle truck, without which 
we could not have hoped to attain the peaks of pro- 
duction that have been reached, without expending 
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huge sums of money for increased rail transportation 
facilities (locomotives, cars, etc.) buildings, crane run- 
ways and handling labor. 

We are now conducting a study preparatory to the 
development of the use of lift trucks in conjunction 
with the use of straddle trucks in performing our truck 
and car loading operations. 

For this reason, we expect to benefit greatly by Mr. 
Tyson’s experience at the National Tube Division— 
United States Steel Corp. In that, I would like to ask 
a question. 

Is it necessary to take into consideration some stand- 
ardization with respect to the size of the lifting or the 
length in loading trucks with the lift truck? 

J. D. Scanlon: I would like to make a few remarks 
concerning the question of operating space necessary to 
successfully carry on a straddle carrier operation. 

Duquesne Works was built around the turn of the 
century and, as with most steel plants erected around 
that time, it has expanded in an attempt to keep up 
with modern developments. This expansion took place 
in the space available after the plant was originally 
laid out and as a consequence advance planning could 
not be done. Duquesne Works therefore has only a 
limited amount of space to carry on the straddle carrier 
operation. In spite of this limited space, however, Du- 
quesne Works now has, after a year of operation, four 
units operating 24 hours a day, seven days a week, with 
one spare unit. With these four units and using one 
spare, we now service five widely-spread conditioning 
yards and we completely stock and deliver the steel 
billets which are necessary to operate two bar finishing 
mills, each of which averages 20,000 tons of production 
per month. 

The space that we needed for this storage operation 
was gained by grading and filling fields that were pre- 
viously unusable; by vertically piling materials, such 
as lumber, with fork-lift trucks; and by the use of stor- 
age space previously used by a past method. 

At Duquesne Works we operate as a material han- 
dling department, and, in addition to handling billets 
for our production units, we also supply the fork truck 
and straddle carrier service for the entire plant. We 
handle such items as bloom-down ingots, lumber, brick, 
spare parts, and scrap. We handle material that ranges 
in size from 1% inches in cross section and 30 feet in 
length to material that is 6 feet long and 16 by 20! 
inches in cross section. To handle our needs, some 6,000 
bolsters are in use. We have used wood primarily in 
the making of our bolsters and they cost us approxi- 
mately $18 each. Our breakage averages ten bolsters 
per month but we can repair them at a nominal cost. 
Slow-moving product is removed from bolsters and 
piled by fork-lift tractor to keep the number of bolsters 
to a minimum. Our entire operation is controlled by a 
centralized dispatcher through the use of a two-way 
radio system ‘which has proved very advantageous to 
our operation. 

In answer to one of the questions which was asked 
previously, a fork truck, which is used for vertical pil- 
ing, must necessarily be a low-geared, slow-moving 
vehicle. A straddle carrier is capable of traveling ap- 
proximately 35 miles per hour carrying loads of 15 to 
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20 tons. It is therefore much more advantageous to 
move material by carriers rather than by fork-lift 
tractor if it is necessary to transport it for any distance. 

In addition to the benefits which Mr. Tyson men- 
tioned in his paper, I should also like to state that in 
our straddle carrier operation at Duquesne Works we 
have assisted our good housekeeping and safety pro 
gram by storing spare parts in our bolster yards. This 
feature allows us to keep cleaner operating floors and 
yet insures quick delivery of the spare parts in case of 
a breakdown. We have been able to provide quicker 
movements of semi-finished material for our produc- 
tion units, which assists our plant in keeping order 
promise dates and helps to provide better customer 
satisfaction. Our program has also helped us to more 
fully utilize valuable overhead crane space by storing 
material in open fields. We have also been able to ob 
tain the flexibility that is needed to eliminate the con 
gestion which might occur in any unit. 

I would like to ask the speaker if he uses a central 
ized department or whether his system is controlled 
only by a dispatcher, I would like to inquire if the 
speaker believes that 600 F is the maximum tempera 
ture of material which he would recommend be carried 
by a straddle carrier. 

Freeman H. Dyke: Mr. Tyson has presented a paper 
which is most instructive and timely. After spending 
most of my life in the steel business I am now produc 
ing copper. The problems are more or less the same. 
If you apply the following definition to material han 
dling you will find that it causes about the largest in 
crement in your labor costs. 

“Material handling is any movement which does not 
change either the physical form or the chemical com 
position of the material handled.” 

By the proper application of this definition the put 
ting of a blank into a press and the removal of the fin 
ished piece is material handling. 

Some people have commented that they do not have 
room to use industrial trucks. Consequently they are 
apt to work in a state of perpetual confusion. Possibly 
they can obtain an answer by an economic study of the 
following. 

Building area under a crane 


is worth % sq. ft. 
Area under outside crane runway 

is worth Da sq. ft. 
Paved vacant area is worth % sq. ft. 


If the above factors are given the proper considera- 
tion you may find a relatively small expenditure will 
solve your problem, eliminate congest'on and speed up 
your daily operation. 

The Timken Roller Bearing Co. at Canton, Ohio, has 
done more along this line than any other heavy indus 
try with which I am acquainted. 

In a recent issue of the Iron and Steel Daily News a 
travelloader was advertised. I purchased one last year 
for handling long lengths such as pipe, it is more adapt 
able than a fork truck. 

Such a tool also cuts down the width of aisles, which 
question was raised by other comments on this paper. 

I would like to make one general statement about 
types of equipment. Our experience has shown that a 
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truck designed for fifteen ton loads will have a lower 
operating cost per hour than one designed for ten ton 
loads. 

J. D. Tyson: The author is appreciative of the com- 
ments and questions presented by the six discussers 
who represent such a varied field in materials handling. 
Their contributions unquestionably add to the scope 
of the paper and supplement several points which may 
have been under-emphasized in the original text. Since 
similar questions have been raised, and to avoid dupli- 
cation the author will attempt to answer all questions 
without referring to their originator. 

A question that was asked by several referred to the 
necessity for a wide-spread plant with ample roads and 
storage fields to satisfactorily and economically use 
straddle trucks. This question cannot be disposed of 
with a general answer. Up to certain limits, space is 
unquestionably an advantage in planning bolster stor- 
age areas; good roads unquestionably relate to decrease 
equipment maintenance and assist in more rapid de- 
livery; non-congested mill layouts undoubtedly provide 
flexibility in equipment movement. It cannot be said 
that if all the conditions are not available the principles 
described are impractical. It is a well established fact 
that straddle truck transportation is economical in 
several rather confined mills as is attested the discus- 
sion regarding Duquesne Works of the U.S. Steel Corp. 
To provide an answer to this question the conditions 
of the individual plant must be studied with regard to 
its physical layout; its present transportation costs, if 
it is a problem of substitution; comparative capital in- 
vestments and operating costs, if it is a problem of 
facility expansion. In addition to the solution of oper- 
ating problems, the studies should resolve questions 
concerning engineering, industrial engineering, ac- 
counting, and industrial relations. There is no quick 
answer to the question of equipment adaptability with- 
out studying the problem thoroughly for the individual 
mill involved. 

The question of safety was raised by several dis- 
cussers. Because of the large wheels (46 in. high), the 
overall width of the truck (9 ft), and the operation of 
this equipment in confined quarters, it is natural to 
assume that it should present considerable hazard. It 
has been our experience that sometimes the more haz- 
ardous operations have the better safety record because 
the hazard is well recognized. During the three years, 





straddle trucks have operated in our plant there has 
been no accident involving a straddle truck and a 
pedestrian, nor has there been an accident between a 
straddle truck and a moving vehicle on a roadway. 
Also with regard to safety, the question was asked if 
we consider that 600 F is the maximum safe temper- 
ature of material that can be handled. We know that 
other plants are handling material at higher temper- 
atures with apparent safety by shielding the underside 
of the truck and tires. In our case the flow of material 
is not restricted by allowing it to cool to below 600 F 
before moving it. While this temperature has been 
arbitrarily picked we feel that it is to our advantage to 
work with as low a maximum temperature as possible, 
consistant with unrestricted material flow, in order to 
improve tire life, preserve truck grease lubrication and 
reduce to a minimum the danger resulting from a 
broken fuel or hydraulic oil line. 

The author was asked if it is necessary to take into 
consideration some standardization with respect to the 
size of the lifting or length of the load in loading trucks 
with a fork truck. Fork and straddle truck capacities, 
mill crane capacities, state highway load limits or re- 
strictions, as well as customers’ handling facilities all 
have an influence in determining the size and length 
of load handled. Although it varies with individual 
cases, it can generally be said that the weight of bale 
loaded by fork trucks onto motor freight carriers has 
become standardized around three-seven tons. Three 
such bales are usually loaded on a motor freight flat 
bed two wheel semi-trailer. The major part of the pipe 
tonnage loaded on trucks by fork trucks is approxi- 
mately 21 ft long. 

Several miscellaneous questions can be answered 
briefly. The straddle truck equipment operated at 
Lorain is gasoline powered. Similar trucks have re- 
cently been made available with diesel power and it 
would be well for anyone considering the purchase of 
this type of equipment to study the advantages of 
each. 

The growth of rubber tired transportation along with 
plant production expansion has occurred with very 
few industrial relations problems. Observation of the 
equipment in action gives an immediate impression of 
improved efficiency and performance and serves as the 
most convincing season to operating personnel for its 
installation. 











Are you annoyed by having someone borrowing 
your magazine when you want it ? 


Get him to join the AISE. 
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FASTER CUTTING ACTION 


with BIRDSBORO 





* This 350-ton Birdsboro Up and Down Cut Shear and Gauge is used 
for hot shearing of 8”x 8” carbon steel blooms. It eliminates the need 
for a shear depressing table as well as troublesome bent ends ob- 
tained with conventional hot shears. The gauge has a safety linkage 


to prevent breakage if the head is accidentally dropped on the bloom. 


_ CRUSHING MACHINERY This unit is typical of the types of stationary and flying shears 
eps ee Birdsboro can design and build to meet your shearing requirements. 


MM 32-54 


BIRDSBORO STEEL FOUNDRY & MACHINE co., BIRDSBORO, PENNA, Offices in Birdsboro, Pa. and Pittsburgh, Pa. 
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ROCKGESTOS 


WIRES and CABLES 
Stocked from Coast to Coast 


For fast Delivery 


ROCKBESTOS A.V.C.# — N.E.C. TYPE AVA 
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MAIN OFFICE AND FACTORY 
Nicoll and Canner Sts., New Haven 4, Conn., Tel: State 7-1141 





No matter where you're located, you can get 
Rockbestos Wires and Cables in popular sizes of 
standard Rockbestos A.V.C. Constructions (N.E.C. 
Types AVA, AVB, etc.) without delay. 


Call or write the branch office nearest you — 
Your orders for standard N.E.C. types in popular 


sizes will be filled from stock. 
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DISTRICT SALES OFFICES 


NEW YORK 17, N. Y. 
5942 Grand Central Terminal 
Tel: Murray Hill 6-7745 


DETROIT 21, MICH. 
18954 James Couzens Highway 
Tel: University 4-7422 


ST. LOUIS 1, MO. 
2126 Railway Exchange Bidg. 
Tel: Chestnut 8641 


CLEVELAND 21, OHIO 


2000 Warrensville Center Rd. 


Tel: Evergreen 2-3344 


NEW ORLEANS 172, LA. 
International Trade Mart, Rm. 234 
124 Camp St. 

Tel: Tulane 6551 
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SEATTLE 1, WASHINGTON 
314 Lloyd Bidg. 

Tel: Seneca 1553 
CHICAGO 24, ILL. 

4534 West Madison St. 
Tel: Esterbrook 9-2265 
Warehouse 

PITTSBURGH 19, PA. 
2637 Koppers Bldg. 

Tel: Atlantic 1-4486 
OAKLAND 14, CAL. 
Oakland Municipal Airport 
Tel: Sweetwood 8-2955 
Warehouse 

LOS ANGELES 5, CAL. 
4020 W. Third St. 

Tel: Dunkirk 8-8879 





OCKBESTOS proovpucts corp. 


EW HAVEN 4, CONNECTICUT 
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A THE world’s largest press (Figure 
1) for the extrusion of metal has 
begun squeezing out giant aircraft 
parts at Aluminum Co. of America’s 
Lafayette (Ind.) Works. The opera- 
tion of the 14,000-ton press signals 
the productive beginning of the multi- 
million dollar U. S. Air Force Heavy 
Press Program. Giant, extruded alu- 
minum shapes from this unit are the 
first of the light, strong, low-cost 
aircraft parts to come from the big 
extrusion and forging presses leased 
to industry under this program. 

These presses will produce vital 
aircraft components. Parts produced 
by these big presses will substitute 
for aircraft sections that formerly had 
to be assembled from many small 
components. The products of the big 
presses not only will afford large sav- 
ings in cost, but also will contribute 
to a revolution in aircraft design. 

The press at Alcoa’s plant has a 
long history. It was originally intend- 
ed for Hitler’s War Machine and was 
being constructed by Schloemann, 
A. G., Dusseldorf, Germany. At the 
end of World War II, it was practical- 
ly completed. The United States 
government placed an order with 
Schloemann for the work to be finish- 
ed and the press was purchased for 
shipment to this country. 

Under the direction of Alcoa engi- 
neers, the press was re-designed to 
meet American production standards 
and its capacity enlarged from 13,200 
to 14,000-tons. A sister press of 
13,200 tons had already been taken 
behind the iron curtain by Russia. 

Aleoa can now offer extrusions 
weighing as much as 2500 lb and 
measuring as long as 110 ft per piece. 
The size that can be produced in that 
length has increased with the opera- 
tion of the 14,000-ton press from 5.4 
lb per foot to 22.7 |b per foot, or 
from 4.5 sq in. in cross-sectional area 
to 19 sq in. The practical maximum 
circumscribing circle diameter for 
shapes has increased from the present 
13 in. to 23 in. Because of the high 
unit pressures that the big press can 
exert on strong aluminum alloys, 
Alcoa can offer extruded shapes that 
are not only larger and longer but 
also thinner than previously possible. 
This results in a highly desirable com- 
bination of light weight and high 
strength. For example, aluminum 
pipe up to 20 in. in diameter can be 
extruded on the press. 

Aleoa’s part in the Heavy Press 
Program also includes a mammoth 
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ALCOA STARTS 


OPERATION ON GIANT 
EXTRUSION PRESS 


new forging plant at its Cleveland 
(Ohio) Works. Work has begun there 
on the installation of 50,000-ton and 
35,000-ton vertical forging presses, 
two of the world’s largest hydraulic 
forging presses. 

The press is installed at Lafayette 
as the key element of a highly inte- 
grated production unit. While the 
giant presses of the Air Force pro- 
gram attract the public and industrial 
eye, they would be helpless without 
complex auxiliary equipment. Such is 
the case at Lafayette where auxiliary 
units are as impressive as the press 
with which they are integrated. 

Alcoa has provided a 3,000,000-lb 
capacity, 180-ft long stretcher to re- 
lieve stresses and straighten the ex- 
trusions and a 120-ft horizontal heat- 
treating furnace that will improve 
mechanical properties of the extruded 
shapes. These are only part of the 
equipment necessary to help the big 
press produce. 

Ingot heating — The first produc- 
tion operation on extrusions from the 
press involves heating the cast extru- 
sion ingots in 60-cycle induction 
coils. Sufficient induction heaters are 
used so that heated ingots are at 


These 
heating units were designed and built 
by Alcoa (the company perfected low 
cycle induction heating during the 
past few years). Coils are provided 
for each ingot diameter and the units 
are so designed that coils can be 
changed with ease and rapidity. 
Ingot handling — The extrusion in- 
gots are fed to the induction heaters 


temperature when needed. 


and then to the press. Ingots are 
loaded directly into the press with a 
muzzle loading device that 
them in the press between the cylin- 
der and the platen. As the cylinder is 
advanced toward the platen, it slides 
over the ingot. 

The cylinder length of the press is 
79 in. and the stroke of the press is 
approximately 90 in. The 79-in. 
length of cylinder permits the use of 
an ingot having a maximum length 
of 72 in. Cylinder bores of 1544, 18%, 
2114, 2514 and 2914 inches have been 
provided to handle the different diam- 
eters of ingot to be extruded. See 
Figure 2. A cylinder bore of 154% 
inches permits the use of about 153,- 
000 psi unit pressure on a dummy 
block. On the other hand, the 25'4-in. 
bore affords a pressure of only 56,000 


places 


Figure 1 — Over-all view of world’s largest extrusion press. This 14,000-ton 


unit has just begun full production at the Lafayette, 


Aluminum Co. of America. 
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psi on the dummy block. Past experi- 


Figure 2— The big extrusion cylinders shown are the metal 
container assemblies for the 14,000-ton aluminum 
extrusion press. These big assemblies, which weigh as 
much as 57 tons each, are used to hold the extrusion 
ingot. The press ram then pushes through the assem- 
bly and extrudes the metal through the die at the 
other end. A different assembly is required for each 
different diameter of extrusion ingot. 


col ) 


The press is equipped with a man- 
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Figure 3 — The hydraulic system for the 14,000-ton ex- 
trusion press has 30 bottles and two storage tanks. 
The four bottles on the extreme left are the water 
bottles; and two water storage tanks are shown at the 
extreme right. All the remaining cylinders are air 
bottles. 


order to facilitate maintenance of the 


ence has proved conclusively that drel manipulator for tube production — press. Two of the castings in the press 
relatively high unit pressures are in lieu of the more usual piercing ram. actually weigh slightly over 100 tons 


necessary for the production of large, 
long, thin webbed, strong, aluminum 
alloy extrusions. The cylinder bore of 
2914 maintained for use 
primarily for the production of tubu- 
lar products. 

The tool container on the}l £,000- 
ton press can be moved hydraulically 


inches Is 


from the cylinder sealed position to 
the butt shear position. This places 
the tools in position for servicing 
between charges. The distance from 
the cylinder to the butt shear position 
is 17% ft. 

Press design The press itself is 
a three-ram, four-column design. The 
columns are of forged steel, 25.59 in. 
in diam and 57.4 ft long. They are 
urranged in a square pattern on 118- 
in. centers. This arrangement permits 
removal of the cylinder container by 
lifting up between the two top col- 
umns. 

The three rams are arranged on the 
vertical center line of the press, and 
are connected to the working ram 
through a yoke and cross-head ar- 
rangement. Two of the rams are of 
2850-ton capacity each and one ram, 
the center ram, is of 8300-ton capac- 
ity. 

The press can be operated as a 
5700-ton, 83800-ton, or 14,000-ton 
capacity unit. The principal advan- 
tage for operating the press at lower 
than maximum capacity is to utilize 
the tools that cannot be built with 
enough strength to withstand the 
total effort of the press. In the pro- 
duction of certain intricate shapes, 
such tools are sometimes necessary. 
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The stroke of the manipulator is 51 
in. which is sufficient to produce 
finished lengths of 50-ft of 20-in. 
diam tube with 0.250-in. wall. 

Tool heating — Tool heating for the 
press is accomplished by means of 
low frequency induction coils. Three 
water cooled, induction coils are pro- 
vided to heat the die-assemblies. Each 
coil is capable of heating a tool up to 
50 in. in diameter by 28 in. thick. 

A large gas-fired holding furnace 
with three compartments is used for 
holding tools in readiness after induc- 
tion heating. It is well known that 
preparing a die to produce satisfac- 
tory dimensions and surface in the 
extruded product is an art. Press 
trials are customary to be certain 
that the die will produce a product of 
the highest quality. The gas-fired 
holding furnace is employed to insure 
the maintenance of press tools within 
close temperature limits. 

Hydraulic system — The pressure 
system for the press is a hydro-pneu- 
matic-accumulator. This accumulator 
system consists of 26 air-bottles, four 
water bottles and two water storage 
tanks. A system pressure of 4500 psi 
is maintained by 4 water pumps 
capable of delivering a total of about 
916 gpm. 

In Figure 3 which shows the ac- 
cumulator system, the four bottles at 
the left are the water bottles, and the 
two water storage tanks are shown at 
the right. All the remaining cylinders 
are air bottles. 

A 100-ton overhead crane was pro- 
vided in the 14,000-ton press bay in 


each. 

Maintenance facilities for large 
tools are also planned, but these have 
not yet been installed. A large turning 
and boring lathe and also a large 
horizontal boring machine will be 
installed adjacent to the press. 

Heattreating — Solutionheat-treat- 
ing of material produced from the 
14,000-ton press is generally accom- 
plished in the 120-ft horizontal fur- 
nace. This big furnace is equipped 
with a conveyor hearth and _ has 
forced, vertical, downward, air circu- 
lation. It is a gas fired, batch type 
heating furnace. Quenching is per- 
formed by continuous travel on a 
roller conveyor 
chamber. 

Spray quenching of large extruded 
shapes as used here is advantageous, 


through a= spray 


as compared to immersion quenching, 
in securing a high rate of quenching 
since it shortens stage A and stage C 
cooling. These are the vapor blanket 
and liquid cooling stages, respectively. 

Vertical electric furnaces arranged 
for rapid immersion quenching are 
employed for extrusions up to 40 feet 
in length. 

Stretcher — After heat 
treatments, the big extrusions from 
the 14,000 ton press are stretched to 
relieve internal strains which some- 
times occur in extruded shapes that 
are designed with elements of differing 
thicknesses. For this job Alcoa has 
installed the giant 3,000,000-pound 
capacity hydraulic stretcher. 

The machine is capable of stretch- 
ing a 120-ft length of 75S extruded 


solution 
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8 Steps to Low Cost Cleaning of Steel Mill Products 


Wheelabrator Mechanical Cleaning SAVES Time and 
Money—Eliminates Acid Handling and Disposal Problems 


If you have any of these finisk- 
ing problems, Wheelabrator 
Mechanical Cleaning can save 
time, money and space and im- 
prove your operations: 

1. Ingot Mold Conditioning 

2. Slab and Billet 

Conditioning 

3. Continuous Strip Descaling 

4. Sheet Descaling 

5. Bar Stock Descaling 

6. Wire Rod Descaling 

7. Steel Shapes Descaling 

8. Etching Mill Rolls 

New developments in Airless 
Wheelabrator blast equipment 
and abrasives have eliminated all 
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Bulletin 894 describes the 
descaling of Steel Strip and 
Bulletin 914 describes the 
descaling of steel sheets. 
Send for your copies today. 


past objections to blast cleaning 
with an attendant reduction in 
costs. These have been proved 
lower than present pickling costs 
by the many Wheelabrator in- 
stallations on all types of steel 
products. 

With the Wheelabrator, scale 
is uniformly and economically 
removed leaving a surface ideal 
for cold rolling, cold forming, 
cold drawing and final finishing 
such as galvanizing or painting. 
By eliminating completely or 
partially the use of acid pickling, 
the Wheelabrator can equal or 
better your present costs without 


American 


WHEELABRATOR & EQUIPMENT CORP. 


any virgin metal loss and with 
complete recovery of all scale as 
well as the abrasives used in its 
removal. Acid disposal problems 
are eliminated. 

These impressive savings are 
being effected for steel producers 
and fabricators alike. Rome Cable 
Corp., for example, selected 
Wheelabrating for descaling 
steel strip because it was the only 
process that would remove sur- 
face scale economically and per- 
mit the rest of the plant to main- 
tain its high production without 
requiring a major portion of its 
plant area. 

Write today for complete in- 
formation on this modern meth- 
od of steel finishing for your 
problem. 





AIRLESS BLAST 
CLEANING 





396 S. Byrkit St., 


Mishawaka, Ind. er 


heelabrator 
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Figure 4— The three million-pound stretcher shown is used to ‘‘pull’’ 
























extrusions produced on the extrusion press. 


shape with a cross sectional area as 
large as 60 sq in. The maximum 
width of the shape that the stretcher 
can accommodate is 37 in. 


are 130 feet long and each weighs 
approximately 123 tons. One of these 
beams can be seen in the photograph, 


and the other is located beneath the 
The big stretcher, which can be _ floor level. 

seen in Figure 4 is 180 feet long Extra safety allowances had to be 

overall. The stretcher heads are built into the stretcher, for if an 































mounted on two big box beams which aluminum alloy” extrusion should 
TABLE |! 
Manufacturing Limits for 5200 Ton, Smaller Presses 
and the 14,000 Ton Press 
(Average Extrusions) 
5200-Ton and Smaller Presses 
*Minimum thickness, in. 
Circumscribing circle size, 
in. 61S-62S 14S 24S 75S 

Under 2 0.040 0.040 0.040 0.050 
2 to (notincl) 3 0.045 0.050 0.050 0.062 
3 to (notincl) 4 0.050 0.050 0.062 0.078 
4 to (notincl) 5 0.062 0.062 0.078 0.094 
5 to (notincl) 6 0.062 0.078 0.094 0.109 
6 to (notincl) 7 0.078 0.094 0.109 0.188 
7 to (notincl) 8 0.094 0.109 0.125 0.219 
8 to (not incl) 10 0.109 0.125 0.188 0.375 
10 to (not incl) 12 0.156 

12 to (not incl) 14 0.188 

**14,000-Ton Press 
*Minimum thickness, in. 
Circumscribing circle size, 
in. 61S-62S 14S 24S-75S 

Under 13 0.109 0.125 0.156 
13 to (not incl) 16 0.125 0.156 0.187 
16 to (not incl) 19 0.140 0.171 0.250 
19 to (not incl) 23 0.156 0.187 0.375 


*These manufacturing limits apply to the average shape. Thicknesses greater than standard 
may be necessary for some shapes and thicknesses less than standard may be possible 
for others. 

**Notes: 


(1) Maximum weight per piece 2500 Ib 
2) Maximum length per piece, heat treated P 110 ft 
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break under maximum tension there 
would be the instantaneous release of 
as much as 17,000,000 inch pounds of 
kinetic energy. Were means not pro- 
vided within the machine itself to 
dissipate this energy it can be shown 
theoretically that the broken pieces 
might be propelled as fast as 100 
miles per hour. 

Finishing — Finish sawing of the 
extruded shapes is accomplished on a 
96-in. saw which is capable of sawing 
any extruded shape that can be cir- 
cumscribed by a 33-in. circle. 

A 120-ft direct gas-fired batch type 
aging oven is used for artificially 
aging long lengths produced from the 
press. 

Additional finishing equipment, 
such as roll contouring machines and 
untwisters are used in finishing extru- 
sions from the press. 


PRODUCTION EXPERIENCE 


The unprecedented size of the 
14,000-ton extrusion press made it 
impossible to predict exactly how the 
unit would perform in production. In 
fact, the full production advantages 
of the big press will not be realized 
until production specialists and engi- 
neers have had time to try out all of 
its capabilities. 

During early runs under both engi- 
neering and production control, a 
number of facts concerning press pro- 
duction capability have been estab- 
lished. From these facts, Table I has 
been formulated. This table, which 
contains “manufacturing limits” for 
extrusions produced on the press, 
shows the limits on extrusions pro- 
duced from 5200-ton capacity and 
smaller extrusion presses. It is reas- 
onable to expect that this data will be 
refined as more operating experience 
is acquired. The 5200-ton press that 
is installed at Lafayette Works was 
one of the largest operating in the 
United States prior to the installation 
of the 14,000-ton press. 

Tooling costs — Tooling costs for 
extruded shapes have always been 
low, and the advent of the 14,000-ton 
press has not changed this favorable 
situation. Obviously larger sections 
require larger and more expensive 
tooling, but the cost of extrusion con- 
tinues to be less than that for any 
other method of fabrication. The em- 
ployment of a standard series of 
adapters serves to minimize tool costs 
in many instances. 
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TOPS FOR PRODUCTION OF HIGH GRADE STAINLESS, ALLOY AND RIMMING STEELS 








A Few of the Many Ae 
Satisfied users of 
HEROULT FURNACE 


A. M. Byers Company 


im tne the standard of 


Crucible Steel Co. of America e e 
Ingersoll Steel Division, Borg-Warner Corp. ff} c1ienc an d safet 2 | 
McLouth Steel Corporation eC Z y € 

Ohio Steel Foundry Company 
Republic Steel Corporation Embodying the latest in mechanical and electrical equipment, 
Rotary Electric Steel Company 


these widely used furnaces are noted for their efficient per- 
The Timken Roller Bearing Company 


formance, safety, and low operating cost and maintenance 
Vanadium-Alloys Steel Company 
We welcome an opportunity to help you select and install 


the furnace best suited to your particular requirements 


pe I ee ae aes i : i : dba os AMERICAN BRIDGE DIVISION, UNITED STATES STEEL CORPORATION 


Contains up-to-date information on Heroult Elec- GENERAL OFFICES: 525 WILLIAM PENN PLACE, PITTSBURGH, PA. 
tric Melting Furnaces types, sizes, capacities, Contracting Offices in New York, Philadelphia, Chicago, 
ratings, etc. Write Pittsburgh Office for free copy. San Francisco and other principal cities. 


United States Steel Export Company, New York 
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clean air costs less than dust! 


A bank of AAF ELECTRO-MATICS in service at Weirton 
Steel Company. Fully-automatic and self-cleaning, these 
electronic precipitators require minimum maintenance. 


Sees A I i i sss 





Developed specially for the steel industry in 1928 by 
American Air Filter, the MULTI-DUTY features overlap- 


ping panel construction. Photo above shows latest model. 


AAF offers two proved units for mill motor rooms 


Two good reasons why more and 
more steel mills are specifying AAF 
air-cleaning equipment are the 
ELECTRO-MATIC  precipitator and 
the MULTI-DUTY air filter. Thou- 
sands of these proved units are now 
in service throughout the country. 
Their day by day performance cuts 
maintenance costs, reduces costly shut- 
downs and increases general operating 


efficiency. Mill motors last longer 
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when these air-cleaners are on hand. 


ELECTRO-MATIC—The only auto- 
matic electronic precipitator—an ex- 
clusive development of AAF engi- 
neering and research combining the 
advantages of electronic air-cleaning 


and automatic operation. 


MULTI-DUTY 


used automatic air filter 


The most widely- 
employs 


an overlapping panel construction of 


exclusive design. This results in high 
cleaning efficiency and positive self- 
cleaning of the filter elements to 
maintain uniform air delivery. 


For complete engineering data on 
AAF equipment contact your nearest 
American Air Filter representative. . . 
or write for “Composite Catalog” 
Bulletin No. 510. American Air Filter 
Company, Inc., 302 Central Avenue, 
Louisville 8, Kentucky. 


Renstem Ai Bitter 


COMPANY, INC. 


302 Central Avenue, Louisville 8, Kentucky 
American: Air Filter of Canada, Ltd., Montreal, P. Q. 
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MILLS AT FAIRLESS USE NEW METHODS 


- +. equipment at 


By G. E. FARRINGTON 
Chief Engineer 
E. W. Bliss Co. 
Salem, Ohio 


Fairless symbolizes 


steel management's efforts to provide 


better quality material at lower prices... 


A AS everyone is well aware, pick- 
ling is an unpleasant, though at pres- 
ent, necessary process in the manu- 
facture of It’s 
removing oxides from the outer sur- 


steel. function of 
faces of the metal before cold rolling 
and final processing, makes its use a 
requirement on all products needing 
surface. Various 


a clean scale-free 


methods have been tried in the past 


Figure 1 — The 2-high temper mill installed in the pickle 
line reduces the amount of acid dip required. 


* 
t 


A 
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few some with fairly good 


results, but high cost 


years 
and others 
with a lesser degree of success. 

The newest and most simple meth- 
od to be tried to date involves the use 
of a two-high temper mill installed 
directly in the pickle line. Coils are 
processed at the entry end of the 
pickle line in the normal manner, 
passing through the processor, weld- 


er, wash and loop pit. At this point, a 
X 80-in. 
mill is placed in the line and an elon- 
gation of 


two-high 32 face temper 


two to three per cent is 
made upon the strip. This elongation 
definitely breaks a 


amount of scale not loosened by the 


considerable 


processor and lessens the amount of 
acid dip required to clean the surfaces 
of the metal. 


Figure 2 — A 2-high temper mill is also installed on the 
slitting and shearing line to apply the proper temper 
to the finished sheets or coils. 











The two-high mill was designed for 
this operation and is powered with a 
single 350-hp, 600/1200 rpm, d-c 
variable voltage motor driving 
through a combination reduction gear 
and pinion stand with universal spin- 
dles to both top and bottom rolls. 
Two 75-hp mill type motors power 
the serewdown and, through a reduc- 
tion of 227 to 1, operate the 15-in. 
diameter screws. Selsyns and _ prod- 
uctimeters give the operator the exact 
setting of the top roll and the amount 
of extension or elongation is contin- 
uously shown on a meter conveniently 
located in the operator’s vision. The 


mill was geared to give ample speed 
for matching the line speed, as the 
mill is to provide a safe margin for 


designed to handle strip up to 76 in. 
in width and is driven by a 150-hp, 
600/1200 rpm, d-c variable voltage 
motor through a combination drive 
and pinion stand with both rolls con- 
nected through universal spindles. 
Secrewdowns are connected through a 
magnetic clutch mounted on the 50- 
hp mill type motors. The 15-in. diam- 
eter screws are gear driven with a 
ratio of 1000 to 1 from the motors. 
Here again, accurate data is readily 
available to the operator through 
screw adjustment indicators on the 
control desk. 

In the planning and design stage 
of the two-stand 19 & 53-in. & 48-in. 
four-high tandem temper mill, the 
handling of coils on the entry and 





inspection of the strip at the mill, and 
also to build up a sufficient amount of 
stock in loop form in the water pits 
on the delivery side of the mill. Roll 
neck bearings of the tapered roller 
type were furnished and the amount 
of rolling pressure exerted by each 
screw is indicated on meters on the 
operator's control desk. Spray head- 
ers for cleaning and cooling the rolls 
are provided, as well as gas retorts for 
affecting roll crown. Deflecting rolls 
and guides were furnished with design 
based on good strip inspection and 
ease of changing rolls while strip was 
threaded through the mill. 

Results, to date, indicate increased 
efficiency in cleaning and processing 
and with modifications and additions, 
a bright future is forecast for this 
process, resulting from the combina- 
tion of mill with conventional pickle 


line. 
Another innovation in. steel mill 
practice is applied at the Fairless 


Works on the slitting and shearing 
line. Here again, a two-high 32 X 80- 
in. face temper mill is installed for 
applying proper tempers to the fin- 
ished The 


mill is 


sheets or coils. 
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delivery ends was of major import- 
ance. The final design incorporates a 
flat top pallet conveyor upon which 
six coils can be stored and fed to the 
cones. Here an elevator and inclined 
ramp position the coils, for accurate 
and easy insertion of each cone. The 
cones are each connected to a 150-kw, 
300/1200 rpm, d-c drag generator 
through specially designed reduction 
units incorporating high capacity 
thrust bearings. The cones are tra- 
versed either individually or together 
by means of two 25-hp mill type 
motors through a connecting magnet- 
ic clutch. The hoist is raised and 
lowered hydraulically. 

The two mill stands are each direct- 
ly driven through thrust bearing 
stands and universal spindles with no 
mechanical connections between top 
and bottom work rolls. The first 
stand is driven by four 150-hp, 
575/750-rpm, d-c motors and the 
second stand by four 200-hp, 575 /750- 
rpm, d-c motors. Screwdowns on both 
stands are driven by four 75-hp mill 
type motors with variable field for 
rapid screw travel during roll chang- 
ing. The position of the 18-in. diam- 
eter screws is clearly indicated on 
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24-in. diameter dials mounted on the 
drive side of the mill under the screw- 
down girder. Tension between stands 
is indicated by means of an electric 
tension measuring device. 

On the exit side of the mill are 
placed a pair of delivery tension rolls, 
independently driven by a total of 
three motors. Two 200-hp, 425 /550- 
rpm, d-c motors drive the top tension 
roll and only one is connected to the 
bottom. 

The 16\%-in. diameter reel block is 
driven through a single reduction gear 
unit and flexible couplings by two 
200-hp, 300/1200-rpm, d-c motors 
connected in tandem. 

Strip is fed from the delivery ten- 
sion rolls to the reel and horizontal 


Figure 3 — In operation 
also is a 2-stand 19 and 
53 in. x 48 in., 4-high 
tandem temper mill. 


belt wrapper by a guide operated 
automatically by the belt wrapper 
position. 

A hydraulically hoisting and tra- 
versing coil buggy strips the coil from 
the collapsed reel and deposits it on a 
pallet type delivery conveyor. From 
here, the coils are transported by “C” 
hook and crane or ram truck for 
shipping or further processing. 

A separate entry and delivery hy- 
draulic system feeds the equipment 
on both ends of the mill and two 
automatic full filtration lubricating 
systems lubricate the oil lubricated 
backup roll neck bearings and thrust 
stands, reduction units, and drives. 

Rolls are changed by “C” hook and 
balance bar and the entire installation 
is automatically greased from a cen- 
tral point at preset time intervals. 

A coupon punch stamps out cir- 
cular samples of strip at speeds up to 
1000 fpm for use in the laboratories 
to determine if quality is correct. 

The installations, as described 
above, symbolize steel management’s 
ever increasing desire to provide a 
material of better quality at a lower 
price and with the utmost safety to 
the men who produce this product. 
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FARRELL-CHEEK STEEL CO. shin us. 


Hardtem Ore Blocks 


Here’s what Hardtem Die Blocks mean to Better Production! 


1. They’re tough . . . they resist impact stress. 
2. They withstand heat. 
3. They are uniform in hardness. 


1. They’re built of a special patented Heppenstall Steel. 

2. They’re carefully forged and heat treated to provide the 
wear resistance for which they are recognized through- 
out industry. 

. Their quality is under constant study and development 
by Heppenstall’s Engineering and Research staff. 


Here’s why Hardtem Die Blocks assure better results! | 


Make Hardtem your standard die block specification. 
Heppenstall Company, Pittsburgh 1, Pa. Sales offices in 
principal cities. 





: Heppensta 
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AA complete experimental strip, 
rod, and wire mill in one machine is 
saving valuable production mill time 
as well as expanding the metallurgical 
research facilities of the laboratory, 
according to officials of the Research 
Laboratory of the General Cable 
Corp., Bayonne, N. J. 

To meet Cable's 
this mill was designed by engineers 
of Stanat Manufacturing Co., Long 
Island City, N. Y., as a combination 
of three different machines: (a) a 
standard 4 x 6-in. two-high strip mill; 
(b) a 4x 6-in. two-high rod mill; and 
(c) a 16-in. diameter bull block for 
drawing wire. By mounting the strip 
mill, rod mill, and bull block on a 
single stand, maximum utilization of 
space and manufacturing economy is 
achieved. Still another feature of the 
mill is a set of vertical edging rolls 
which is mounted on the strip mill 
portion of the machine for condition- 
ing stock edges. 

The new mill handles experimental 
ingot, rod, round and flat wire. As 
such, the mill solves a problem which 


General needs, 


Figure 1 — For drawing wire, the bull 
block attachment is used. 
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PACKAGED ROLLING MILL 
RESEARCH 


is basic in many industrial labora- 
tories. Heretofore, whenever an ex- 
perimental ingot was handled, or a 
pilot run of a new metal or alloy was 
made, it was necessary for laboratory 
personnel to use actual production 
equipment in the plant. This inter- 
fered with production, and usually 
meant a costly tie-up in large sections 
of the plant. The new combination 
mill offers a practical solution to this 
problem. 


TYPICAL OPERATIONS 


Use of the mill in General Cable's 
laboratories allows testing and pilot 
production of various copper and 


aluminum alloys in complete se- 






quence from ingot to finished prod- 
uct. In a typical sequence, aluminum 
or copper-base alloy ingot is broken 
down in the rod mill portion of the 
machine. It is then drawn down to 
smaller size, using the bull block at 
tachment; and finally rolled into flat 
wire using the strip mill portion of 
the machine in conjunction with the 
vertical edging rolls. 

In a typical day’s work at the Gen 
eral Cable laboratories, three diversi- 
fied types of operation were carried 
out. First by using the bull block 
alone, brass drawn from 
0.081 in. diameter down to 0.0725 in. 
diameter. Next, in another operation, 


wire was 


a sample of rectangular copper wire 
0.100 in. thick x 0.400 in. wide was 


Figure 2 — Cold rolling and edging form a sample of rectangular copper wire, 
0.100 in. thick x 0.400 in. wide. 
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produced from what was originally a 
round wire. 

A third operation in this “typical” 
laboratory day was the hot rolling of 
experimental copper and aluminum 
alloys. An aluminum ingot was hot 
rolled in the grooved rolls of the com- 
bination machine. For this work, all 
such mills can be furnished with two 
sets of interchangeable rolls, one for 
hot rolling and one for cold rolling. 


FEATURES OF MACHINE 


This combination flat and wire mill 
with bull block attachment is avail- 
able in various models and sizes. Gen- 
eral Cable uses the Stanat Model 
CXBB-200, which has a 4-in. roll 
diameter with a 6-in. face width. Fur- 
ther specifications are as follows: 


CXBB-200 
Combination mill with bull block attachment 


Roll size: 


Diameter, in. 4 

Face width, in. 6 
Opening between flat rolls, in. 1 
Diameter, bull block, in. 16 
Motor, hp 7l4 
Weight (approx), Ib 2800 
Floor space, in. 24 x 64 


One of the most striking features 
of the machine ts its clean and fune- 
tional appearance, which meets the 
needs of most industrial laboratories. 
The fabricated steel base which car- 
ries all three mill units, fully encloses 
the motor and transmission. The bull 
block is driven from the mill motor 
through a multiple dise clutch, and 
can be disengaged when not in use; 
the clutch lever is conveniently locat- 
ed at the front of the machine. To ob- 
tain a right-angle drive to the bull 
block unit, a heavy duty flood lubri- 
cated worm reduction gear box is em- 
ployed. 

Each detail of the machine is de- 
signed for heavy duty use. Roll hous- 
ings, for instance, are made from high 
tensile alloy for great strength and 
rigidity. These are designed with a 
high factor of safety to take loads far 
in excess of usual requirements, with 
minimum deflection. The rolls them- 
selves are made from close-grain al- 
loy tool steels, expertly hardened, 
precision ground and polished. For 
hot rolling, special rolls are made 
from tool steels which maintain excel- 
lent hardness and toughness proper- 
ties at elevated temperatures. In ad- 
dition to mechanical shock, they 
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Figure 3 — Hot rolling is also done on the mill. 


withstand severe thermal shock with- 
out softening. 

Heavy duty bearings are made of 
a special bronze alloy, designed to re- 
sist extreme pressures. Full provision 
is made for thrust as well as radial 
loads. Mills can also be equipped with 
roller bearings. The rolls are coupled 
by idler gearing, which permits stock 
thicknesses up to 1 in. to be rolled. 
Gear centers are placed in a manner 
that permits backlash to remain con- 
stant for any roll setting. This results 
in finer finishes, and permits repeated 
regrinding of rolls without the danger 
of pitchline interference of roll coup- 
ling gears. 

Both mill units on the machine are 
provided with a single hand-wheel 
screwdown, which adjusts both sides 
of the roll simultaneously. Roll paral- 
lelism is easily altered by lifting the 
center gear out of mesh, making the 
adjustment and then reengaging. 

To obtain a choice of speeds within 
a ratio of 4 to 1, the machine is equip- 
ped with a four-speed gear shift drive, 


operating from a 220/440, 3-phase, 
60 cycle a-c supply. 

One of the most valuable features 
of the machine, developed in answer 
to the needs of such laboratories, ts 
the pair of vertical edging rolls locat 
ed at the entry side of the strip mill 
portion of the machine. Designed 
specifically to facilitate experimental 
work, this edging stand uses easily 
exchanged idler rolls mounted in 
heavy-duty tapered roller bearings. 
Each roll has its own individual 
screwdown adjustment. Another fea 
ture of the edging unit, making for 
convenience, is the quick acting cam 
type mechanism which allows easy 
threading of the material at the start 
of the rolling operation. 

For wire drawing purposes, the ma 
chine is equipped with a compact die 
holder and oiler. In this device, stock 
passes over and under rollers which 
are completely submerged in oil, im 
parting beneficial straightening as 
well as oiling of the stock prior to the 
rolling operation. 
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Back-up roll bearings of 


get effective lubrication 


with GU LE I[- 


Back-up roll bearings of this cold strip mill at U.S. 
Steel’s new Fairless Works, the world’s fastest, require 
the best possible lubrication to withstand heavy loads 
over a long period of time. The strip shoots through 
the rolls at speeds up to 7000 feet per minute. 

Gulf I-C Oil provides the effective lubrication that 
is needed here. This stable oil has excellent water sepa- 
rating characteristics, and resists sludge formation. 
These important advantages—plus outstanding lubri- 
cating qualities—contribute to continuous operation 
and lower maintenance costs. 

Gulf I-C Oil was also selected to lubricate the 
back-up roll bearings of the new and efficient hot strip 
mill at the Fairless Works. 

Whether your mill operates at a speed of 7000 or 
700 feet per minute, make your next order for a roll 
bearing lubricant an order for dependable, efficient 
lubrication by specifying Gulf I-C Oil. Call your 
nearest Gulf office today and ask a Gulf Sales Engineer 
to recommend the proper grade for your equipment. 


IRON AND STEEL ENGINEER, JUNE, 1954 









































world’s fastest cold strip mill 








Gulf Oil Corporation - Gulf Refining Company 
1822 Gulf Building, Pittsburgh 30, Pennsylvania 
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ROLLWAYS Roll Right at FAIRLESS 
because they're Made Right! 


traight cylindrical rollers, if 











made right, possess exceptional 
load-carrying capacity. They 

also withstand shock, vibration and 
overload better because they provide 
longer line-contact in a given space. 
Rollway Bearings are a striking ex- 


ample of precision manufacturing. 


Bearing surfaces are ground precisely 





parallel to promote unwavering right- 





line rolling. Roller ends are made pre- 


cisely square to avoid end rub, oscilla- 


7 


tion and side-shock. Separator slots are wee tier 
precisely machined to prevent roller “ 

skew, slide and uneven wear. You get 
Right Angle Trueness with Rollway’s 
Right Angle Design. 


Our engineers will be glad to work 
with you, confidentially and without 
charge or obligation. Rollway Bearing 
Co., Inc., Syracuse 4, N. Y. 


At Fairless many types of : 
equipment are rolling on Rollways:  _ 
Tube Mills Skelp Mill | 

Charging Machines 
Ladle Crane Clay Guns 


Open Hearth Door Hoists 
Open Hearth Cranes 





Gear Drives Hook Blocks 
Bridge Trolley Wheels 
Mill Motors 


? Bearing-equipped bridge tre 
‘on open hearth crane at Fairless Works of 















ROLLWAY 





ca 


BEARINGS 





























THRUST Type AT RADIAL Type MUC THRUST Type WCT 
Single-Acting Separable Inner Crane Hook with Ale- 
Aligning Race mite Grease Fitting 


SALES OFFICES: Boston * Chicago * Cleveland * Detroit * Houston * Los Angeles * Milwaukee * Philadelphia * Pittsburgh * Syracuse * Toronto 
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Plasteel 


MICA-PROTECTED 
STEEL 


We’ve solved hundreds of 


MAINTENANCE PROBLEMS 
with Plastee! ROOFING and SIDING because— 


aaa 





STEEL 
BOND * Tested and classified by the 
COAT Underwriters’ Laboratories and 
Associated Mutual Laboratories. 
ASPHALTIC 


PLASTICS —oe Oe aa 








Industrial case histories prove Plasteel reduces maintenance 
hours and costs to a minimum. Especially, in the steel in- 
dustry where buildings are exposed to every conceivable cor- 
rosive atmosphere. Whether it is smoke, dust, acids, fumes, 
alkalies, or a combination of them, these harsh conditions 
are hard on buildings and equally hard on maintenance budg- 
ets. Such buildings need Plasteel — the only protected metal 
roofing and siding that gives you Mica protection. Mica makes 
the BIG difference—it prevents the protecting oils in Plasteel’s 
asphalt-plastic coating from drying out. But that’s not all... 


PLASTEEL PRODUCTS 
CORPORATION 
WASHINGTON, PENNSYLVANIA 


MICA 


s 


We are interested in Plasteel Roof- 
ing and Siding. Please send de- 
tails checked below: 


( Engineer’s Handbook 
C Sample of Plasteel 


ISE-6-54 


Company Nome 


Attention of 
Title 


Street or Box No. 


Let our representative explain how Mica-Protected 
Plasteel can solve your maintenance problems 


PLASTEEL PRODUCTS CORPORATION 


WASHINGTON, PENNSYLVANIA 
Offices in Principal Cities 


City . : woveseeneee tte 


FwS2 ef ee2 2 2 eee. 


oe ee ee mee = MAIL THIS COUPON TODAY! @ am ce me cme oe 














CORRUGATED SHEETS * ROOF DECK ° INSULATED PANELS 
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basic advances 


that mean 
BETTER 


FLOW METERING! 














s 
lug f 
’ d Directe 
: — : : , \ibrate ssure- ' 
With major improvements in every basic detail, parr e under Pre’ west point 
the complete new line of Foxboro Flow Meters now . for mere itive? 
: : ; drain ith pos! 
gives metering performance that’s farther ahead by 


of the field than ever before! 


In addition to the outstanding advances 
illustrated, these new meters incorporate many 
other superior features, including: 
interchangeable parts; large floats with long 
travel for added power; and float in high pressure 


chamber to minimize ambient temperature effects. | 
Write for new Bulletin 460. It describes the @) X B @) FP 
complete new line . . . indicators, recorders, : 


controllers, transmitters . . . with round or Ree ET RS 
rectangular cases .. . with and without integrators. y 

The Foxboro Company,586 Neponset Ave., Air sf MN Fl OW Mi Ei 
Foxboro, Mass., U.S.A. 








FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 
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Pickling tank and wash tank at Laclede Steel Company. 
Note the rolls fabricated from tough corrosion- and 
wear-resistant Ampco Metal. Roll dimensions 31” OD 
x 29” ID x 36” long. Side plates 341.” OD x 1” 
thick with 5” ID for shaft. 





ae 


Here’s another roll used at Laclede. Fabricated 
from money-saving Ampco Metal, it handles six 
strips at a time, 






fights wear and corrosion 
in its pickling line with 


AMPCO METAL 


... keeps production up...costs down 






Steel companies throughout the country are = are made from extruded Ampco Grade 15. 



















faced with terrific production problems. 
Laclede Steel Company, St. Louis, like so many 
others, found one answer in Ampco Metal. 

Shown here is their pickling operation. 
The tank carries a 12% sulphuric acid solu- 
tion at 200°F, The strip enters the tank and 
goes through the entire process via wear- 
and corrosion-resistant Ampco Metal rollers. 


The rollers and side plates are fabricated 
from Ampco Grade 8 plate. Shafts and nuts 


Dept. 1S-6 


AMPCO METAL, INC. 
MILWAUKEE 46, WISCONSIN 


But resistance to corrosion in pickling 
service isn’t the only important feature of 
Ampco Metal. It also resists wear, shock, 
impact. That’s why so many mills use Ampco 
Metal screw-down nuts, slippers, wear plates, 
flash-welder dies. 


If you have a corrosion problem or a wear 
problem, it pays to investigate the advan- 
tages of Ampco Metal. See your nearby 
Ampco field engineer or write us for details. 


*Reg. U. S. Pat. Off., 
Ampco Metal, Inc., 
Milwaukee, Wis. 
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For Atlantic Automatic Co., Cleveland, Ohio: 


Tool Life Increased Over 200%! 





QT 


PARTS FOR GEARS & CAR TRANSMISSIONS 
are just a few of the many delicate machine tool prod- 
ucts Atlantic turns out. Cities Service Chillo Cutting Oil 
has helped Atlantic maintain their great reputation for 
quality products. 














For the services of a Cities Service Lubri- 
cation Engineer... Write Cities Service 
Oil Company, Sixty Wall Tower, 
New York City 5, New York. 


CITIES G& SERVICE 


QUALITY PETROLEUM PRODUCTS 
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“Cities Service Chillo Cutting Oil Has Proved 
To Be The Difference Between Ordinary And 
Quality Production In Our Shop!” 


Here’s Atlantic Automatic’s story in their own words: 
“One of our tougher jobs recently was machining SAE 
446 Stainless Steel with two forming, one threading and 
three drilling operations. The critical operation was drill- 
ing a .025 inch diameter hole, Ye inch deep. The drill 
would soon pack with chips and break. When a Cities 
Service Lubrication Engineer was called in, he recom- 
mended our using Chillo 44. 

“This light-colored oil did the trick. DOWN TIME WAS 
CUT IN HALF AND DRILL LIFE INCREASED OVER 200%! 

“We use Cities Service Chillo 44 to machine all types 
of metals covering a range of machinability from brass 
to stainless on our Brown and Sharpe 00G, 0G and 2G 
Automatics. It has proved to be the difference between 


ordinary and quality production in our shop!” 
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HERE’S THE U.S.G.. 
BRUSH THAT DOES AN 


OUTSTANDING JOB ON 


ALL YOUR MILL MOTORS 


When you replace the brushes on your 
mill motors, you can get the best results 
with U.S.G. Grade 135 Brush with 
Statite®. For brushes that give superb 
results in other applications, see below. 
Write for your copy of the complete 


U.S.G. Brush catalog today. 


A typical U S G Grade 135 Mill 
Motor Brush with Statite* 





U.S.G. Grade 1658 Brush U.S.G. Grade 223 Brush U.S.G. Grade AH897 Brush U.S.G. Grade 550 for AC 
for tin line collector rolls for DC crane motors with Statite* for welding generators with Statite* Crane Motor Rings 


*Permanent shunt connection, needing no hammerclips; cannot be jarred loose or pulled out. 


OUR 100th YEAR 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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Date-line Diaty.. 





May 1 

A Sharon Steel Corp. reported gross sales of 
$23,913,260 and a net income of $70,716 for the 
first quarter in 1954 as compared with gross sales of 
$46,499,190 and a net income of $2,051,826 for the 
like period of 1953. 


May 3 

A The AISI reports operating rate of the steel indus- 
try for the week starting May 3 is scheduled at 67.3 
per cent of capacity. This is equivalent to 1,604,000 
tons as compared with 1,637,000 tons one week ago 
and 2,259,000 tons one year ago. Index of production 
for the week is 99.9. 


A Steelworkers at Weirton Steel Co. declined 
another of the many bids from the CIO United Steel- 
workers union to negotiate an agreement covering 
employees at the Weirton Steel Co. This company 
holds a strike-free record for over 20 years. As a 
result the CIO asked the NLRB for an election. 


A According to the Federal Reserve Board, consumer 
credit outstanding on March 3] declined to $27,- 
200,000,000, a decrease of $327,000,000 during 
the month as compared with a $442,000,000 increase 
in March 1953. 


A The Government has scheduled a large ship- 
building program which calls for expenditures of 
$400,000,000 yearly thus providing jobs for 36,000 


workers. 


A Increased demands of copper resulted in stepping 
up operations at four of Kennecott’s mines in Utah, 
Arizona, New Mexico and Nevada. This will hike 
refined copper output by 5000 tons monthly to the 
total of 25,000 tons. Kennecott’s March quarter net 
profit declined to $1.70 a share from $2.01 one year 
ago. 


A According to the Commerce and Labor Depts., 
construction outlays in April rose to $2,800,000,000, 
up 1 per cent above one year ago. 


A Personal income for March fell to an annual rate 
of $282,800,000,000, which is $800,000,000 below 
the March 1953 pace, as reported by the Commerce 
Dept. 


A U. S. Steel Corp. agreed to begin discussions with 
the CIO United Steelworkers in Pittsburgh on May 18 
regarding the new contract to replace the one expir- 
ing on June 30. 


A The Aluminum Association reported primary pro- 
duction of aluminum in March totaled 244,678,349 lb 
compared with 220,965,786 in February and 208,- 
919,425 in March one year ago. 


May 6 

A Pig iron production in Canada for February 1954 
amounted to 182,050 net tons compared with 214,999 
tons in January 1954. February production included 
146,980 tons basic iron, 3092 tons foundry iron and 
31,978 tons malleable iron. 


A The Commerce Dept. reported business inventories 
in March rose to $81,100,000,000 or $1,600,000,000 
greater than the March 1953 figure. Business sales 
in March totaled $47,700,000,000 or $4,600,000,000 
above February. 
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A United States Steel decreased prices on grades and 
sizes of stainless steel sheet and strip produced by 
the continuous cold reduction method while it placed 
increases on grades and sizes made on hand mills. 
May 7 

A The Engineering News-Record declared private 
housing construction contracts awarded for the week 


ending May 6 rose to almost $240,000,000. 


A The House with a vote of 241 to 158 passed the 
controversial project that will link the Great Lakes 
with Atlantic shipping. 


A Deliveries of new domestic freight cars in April 
1954 totaled 4038 compared with 4823 in March 
and 6839 in April 1953 the ARCI announced today. 
Orders in April totaled 909. Backlog of cars on order 
as of May 1, 1954 was 17,817 compared with 20,966 
on April 1. 


May 8 

A Government figures show that total employment 
in early April expanded to 60,598,000, an increase 
of 498,000 over the comparable March level. 


May 10 

A The AISI reports operating rate of the steel indus- 
try for the week starting May 10 is scheduled at 68.6 
per cent of capacity. This is equivalent to 1,636,000 
tons as compared with 1,654,000 tons one week ago 
and 2,262,000 tons one year ago. Index of production 
for the week is 101.8. 


April 11 

A Under a bill approved by the House Ways and 
Means Committee, copper imports will remain duty- 
free until June 30, 1956. 


May 12 

A The Commerce Dept. reported U.S. exports in the 
March 1954 quarter were valued at $3,400,000,000, 
down 13 per cent from one year ago. 


May 13 

AA report of the F. W. Dodge Corp. states April 
contract awards for future construction in the 37 
eastern states was $1,691,868,000, about 11 per cent 
above March. 


A Bethlehem Steel Co. announced plans to build a 
$4,000,000 to $5,000,000 fabrication plant near 
Los Angeles. 


A General Motors plans to build a new Fisher Body 
plant at Livonia, Mich. 


A The Senate Finance Committee decided to con- 
tinue the 52 per cent corporate tax rate from April 1, 
1954 to March 31, 1955. 


May 14 

A According to the Commerce Dept., national pro- 
duction of goods and services in the March quarter 
fell to a yearly rate of $357,800,000,000, 1.5 per cent 
below the last three months of 1953. 


May 17 

A The AISI reports operating rate of the steel indus- 
try for the week starting May 17 is scheduled at 70.0 
per cent of capacity. This is equivalent to 1,668,000 
tons as compared with 1,690,000 tons one week ago 
and 2,250,000 tons one year ago. Index of production 
for the week is 103.8. 
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A Home construction contracts this year are expected 
to reach the second largest total in history. From 
1,000,000 to 1,100,000 new dwellings are anticipated. 
Private housing projects in April ran at an annual 
rate of 1,159,000, a gain of 18,000 units over April 
one year ago. 


A Unemployment compensation claims mounted to 
327,200 during the week ending May 8, according 
to the Labor Dept. 


May 19 

A The Office of Defense Mobilization granted a six 
month extension to the New England Steel Develop- 
ment Corp.'s certificate of necessity which authorized 
rapid tax amortization on $20,502,000 worth of 
steel plant equipment. 


A The United States held steel mill owned by 
Czechoslovakia has been sold to Sociedad Mixta 
Siderurgia Argentina, Buenos Aires with a bid of 
$9,000,000. This equipment will be used in a new 
plant being built near Buenos Aires in line with a 
general movement to expand Argentine steel industry. 


A United States Steel Corp. and CIO Steelworkers 
began contract negotiations in Pittsburgh with the 
union demanding higher pay, expanded pensions and 
social security plan and a modified guaranteed annual 
wage. 


A Pittsburgh Consolidation Coal Co. recently an- 


nounced its plans to build a coal-hauling pipeline 
from mines in eastern Ohio to near Cleveland. 


A Inland Steel Co. increased its pig-iron production 
at its Indiana Harbor, Ind. plant by reopening the 
blast furnace it idled on February 13. 


May 20 
A Republic Steel Corp. has announced a new pricing 
method for cold rolled carbon bars. 


A According to the F. W. Dodge report, contract 
awards for schools and colleges in April in the 37 
eastern states totaled $156,554,000, a new record for 
any April in the Dodge history. 

A The basic commodities of copper, crude oil and 


steel scrap increased sales substantially during the 
past month. 


A Heavy melting steel scrap advanced $1 to $30 a 
ton in Pittsburgh which price is $5 a ton above its 
low reached early in March. 


May 21 

A According to the ODM, seven stockpile materials 
are under short supply, and export is limited. They 
are chromium, cobalt, columbium-tantalum, diamond 
bort and grinding wheels, hog bristles, nickel and 
selenium. 


A United Steelworkers of America served notice it 
does not want to be labeled as a CIO union. 


A Machine tool shipments in the March 1954 quarter 
dropped 13 per cent from a year ago to $328,400,000. 


A Anaconda Copper signed an agreement with the 
Government to deliver 64,000 tons of Chilean copper 
to the U. S. stockpile at 30¢ a lb. They are negotiating 
to sell 36,000 tons on the same terms. 


A U. S. Steel Corp. and the United Steelworkers 
recessed negotiations for about two weeks for con- 
sideration by the corporation to the union’s proposals 
for higher pay, improved pensions and social insur- 
ance, and the guaranteed annual wage. 

May 24 ; 

A The AISI reports operating rate of the steel industry 
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for the week starting May 24 is scheduled at 70.5 per 
cent of capacity. This is equivalent to 1,680,000 tons 
as compared with 1,712,000 tons one week ago and 
2,262,000 tons one year ago. Index of production for 
the week is 104.6. 


A The Chicago Mercantile Exchange voted to open 
trading in scrap iron and steel on or before August 1. 
A Birdsboro Steel received an offer for its assets of 
$20 a share and with 198,500 shares of outstanding 
stock the amount would be $3,970,000 for its assets. 
Net sales for this company in 1953 were $12,647,465 
with a net income of $493,580. Net sales for the 
March 1954 quarter were $2,920,686 with a net 
income of $129,795. 

May 25 

A General Electric offered its 220,000 employees a 
2.68 per cent pay hike. This would average slightly 
more than 5¢ an hr with a minimum of 4¢ an hr. 


A The House Ways and Means Committee voted to 
increase the Social Security tax rate from 2 per cent 
to 21/2 per cent by 1960 with a rising percentage to 
4 per cent by 1975 and later years. 

A The agriculture department reported farm income 
in April fell to $1,900,000,000, down 5 per cent from 
March. 

May 26 

A April shipments of fabricated structural steel 
amounted to 290,353 tons according to the American 
Institute of Steel Construction. Total shipments for the 
first four months of 1954 was 1,074,466 tons. Bookings 
in April totaled 182,859 tons. Backlog of work ahead 
as of April 30 stands at 1,566,214 tons. 

A A report of the Commerce Dept. stated that U.S. 
investments abroad were valued at $39,400,000,000 
at the end of 1953 which more than doubles the 
$18,700,000,000 invested in 1946. 

May 27 

A The Senate Finance Committee boosted the maxi- 
mum annual deduction for mine exploration expendi- 
tures from $75,000 to $100,000. 

May 28 

A National Tube Div. of U. S. Steel Corp. started 
installation of equipment to make plastic pipe at its 
Gary, Ind. works. They plan to start production by fall. 
A General Electric Co. will begin construction this 
year of a $5,000,000 plant at Shelbyville, Ind. to 
produce industrial furnaces, induction heating equip- 
ment and heating devices. 

May 31 

A Purchases of iron and steel by the nation’s Class I 
railroads in 1953 amounted to over $612,000,000 
according to the Association of American Railroads 
in Washington, D. C. 

A The Sunbury Wire Rope Manufacturing Co., Sun- 
bury, Pa. has sued U. S. Steel and eight other large 
wire rope makers for violation of the Sherman and 
Clayton Anti-Trust laws. Sunbury shut down its plant 
in March 1954. They are asking treble damages of 
about $7,755,000. 

A Wheeling Steel reported net profits for the March 
1954 quarter at $1,135,386 compared with $2,962,388 
for the like period in 1953. Steel ingot production 
during this quarter for 1954 was 387,548 net tons, 
equivalent to 73.8 per cent of rated capacity. 

A The AISI reports that operating rate of the steel 
industry for the week starting May 31 is scheduled at 
70.9 per cent of capacity. This is equivalent to 1,690,- 
000 tons compared with 1,698,000 tons one week 
ago and 2,246,000 tons one year ago. Index of 
production for the week is 139.8. 
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Transformer tank withstood 
accident without damage. 


We don’t like ecidents, 








Inspecting engineer points 
out damaged base member. 





Electrical tests showed that 
no damage was done to the 
core and coils. 
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but, look what 


an accident showed us 
about our design 


When the bridge is too low and the trans- 
former traveling toward it is too tall, some- 
thing is bound to happen when the two meet. 
And something did happen! 

A depressed center car, carrying a Pennsyl- 
vania 7500 Kva Load Ratio Control Trans- 
former, was switched from one track to 
another and coupled to the wrong train. Then 
it met up with the concrete bridge! After the 
dust cleared away, the transformer and car 
were found turned over on their sides. 

When returned to our shop, the transformer 
was thoroughly inspected. Electrical tests 
showed that no damage had been done to the 
core and coils. Damage inside the trans- 
former was negligible —a broken bushing 
lead and a few cracks in some wooden sup- 
ports. That's all! The internal damage was 
slight because the core-and-coil assembly was 
rigidly supported and held by the core clamp- 
ing frames — even when the transformer fell 
over On its side. 

Externally, the load ratio control compart- 
ment was distorted, but the controls were 
undamaged. Two mounting panels of the 
underload tap changing switch were cracked. 
The front of the switching compartment was 
distorted, as was the nitrogen cabinet. Some 
of the transformer base members were bent 
and cut, and the portion of the cover that hit 
the bridge was dented. 

That was the sum total of the damage. Re- 

pairs were made and complete electrical tests 
showed the transformer to be in excellent 
operating condition. It was shipped back to its 
destination and this time it stayed on the 
right track. 
We believe the negligible damage that resulted 
from this accident is substantial proof of the 
extra mechanical strength built into all Pennsyl- 
vania Power Transformers. 


PENNSYLVANIA TRANSFORMER COMPANY 
A McGraw Electric Company Division, CANONSBURG, PENNSYLVANIA 
Greater Pittsburgh District 
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Aldrich 
central 
hydraulic 
systems... 





One source of 
hydraulic power 




















2 @ | instead of many... 
LEVEL 
eetibne, minimum investment 


less maintenance and repair 


greater efficiency 





ae 





lower operating cost 











A single, concentrated source of efficient hydraulic 
power is wise economy and sound engineering. 

A single Aldrich Pump can supply all your presses and 
equipment—at a considerable saving. And if fire is a 


hazard, remember Aldrich design permits pumping 


oil Or either oil or water. Pumps are built in 3”, 5”, 6” and 


814” stroke, ranging from 24 to 2500 hp. 


water Aldrich Pumps are integral parts of complete Aldrich 


the 


21 PINE 
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Central Hydraulic Systems—designed to suit your 
needs and built to exacting standards. 





pump company 


» » « Originators of the 


Direct Fiow Pump 


STREET * ALLENTOWN, PENNSYLVANIA 


Representatives: Birmingham « Bolivar, N.Y. ¢ Boston « Buffalo « Carmi, Illinois « Charleston, W.Va. « Chicago « Cincinnati « Cleveland « Dallas « Denver « Detroit « Duluth 
Houston « Los Angeles » New York * Oakland, Calif. © Philadelphia * Pittsburgh « Portland, Ore. « Richmond, Va. « Rochester « Salt Lake City « San Francisco « Seattle 
Somerville, Mass. * Spokane, Wash. « Syracuse « Tulsa e Washington, D. C. » Youngstown e Export: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20, N. Y 
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DID YOU KNOW... 








ALL TYPES OF LATHES... AND PLANERS .. - SURFACE GRINDERS 


we can take any type or size machine tool... 











CYLINDRICAL GRINDERS VERTICAL MILLERS OPENSIDE MILLERS 


...rebuild and guarantee it.......2.s0e0s0005 














AUTOMATICS VERTICAL BORING MILLS HORIZONTAL BORING MILLS 


to meet manufacturer’s original standards 























ALL TYPES OF PRESSES TURRET LATHES RADIAL DRILLS 


—and do it at half the cost of a new tool! 





Unconditional guarantee ...our standard since 1910 

















| | Simmons Machine Tool Corp. 
ante tt. 1712 North Broadway, Albany 1, N. Y. 


'» ~GIVESAMACHINE TOOLS A NEW LEASE ON LIFE 
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The above machine is a Farrel heavy duty roll 
grinder, size 44” x 14'0”. It has shown its ability 
to grind rolls of widely varying dimensions and 
materials to any desired finish. 


The small roll being ground in illustration 
No. 1 isa 10” diameter work roll for a four-high 
mill which gives the skin or finishing pass to 
the metal. The large roll in No. 2 is a 46” dia- 
meter backup roll for a four-high hot mill. This 
is two inches greater in diameter than the rated 
capacity of the machine. 

The machine is owned by the steel mill of 
Hojalata Y Lamina and is in use at their Mon- 
terrey, Mexico, plant, located about 100 miles 
south of the Texas border. They say, “... the 
roll grinder has been doing excellent work. We 
are very glad we purchased it.” 


FARREL ROLL 
GRINDER 


Bl a 


versatility 
in Mexican 
SCCM UTLL 


a“ 


Farrel roll grinders are able to cut roll grind- 
ing time substantially and, at the same time, 
produce rolls with a perfect surface free from 
marks of any kind. The automatic crowning 
device produces a mathematically accurate 
curve, symmetrical on both halves of the roll, 
for either a convex or concave shape, without 
manipulation by the operator. 


For more of the advantages of Farrel roll 
grinders, write for descriptive bulletin. 


FARREL-BIRMINGHAM COMPANY, INC. 


ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Akron, 
Chicago, Los Angeles, Houston FB-872 


-Scumin g te ane 


IRON AND STEEL ENGINEER, JUNE, 1954 





New combination drive for a 4-high rough- 
ing mill—Sunep protects such gears against 


shock loads and extreme pressures. 





HOW SUNEP (Extreme Pressure Oil) 
EXTENDS GEAR LIFE 


The advantage of running your machines at high 
speeds and under heavy loads can be quickly lost if 
your extreme pressure lubricants turn thick, lose film 
strength, or cause gears to corrode. 

Sunep gives your gears better protection longer. 
Unlike many E.P. oils, Sunep is made from highly 
refined, premium grade oils skillfully blended with 
chemical additives that do not drop out during opera- 
tion or in prolonged storage. This accounts for several 
rare user benefits: long life at extreme pressures; 


INDUSTRIAL PRODUCTS DEPARTMENT 


absence of corrosion—even on bronze; rust protection 
for steel parts; clean gears and bearings as a result 
of the oil’s high stability. 

Primarily a lubricant for enclosed gears, Sunep has 
proven to be highly effective on bearings and screws 
working under extreme pressures. Because of its ex- 
ceptional clinging characteristics, Sunep guards against 


metal-to-metal contact during the early moments of 


machine operation after shutdown. FREE BULLETIN. 
Tells all about Sunep. Get your copy. Write Dept. IS-6. 


SUN OIL COMPANY 


PHILADELPHIA 3, PA. *« SUN OIL 


COMPANY 


LTD., TORONTO & MONTREAL 


Refiners of famous High-Test Blue Sunoco Gasoline 


J}, /, 
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INCREASE YOUR OPEN HEARTH BOTTOM LIFE 


WITH PERMANENTE PERICLASE BRICK! 


Wirn Permanente Periclase “D” burned brick as the subhearth 
under a Permanente 165 bottom you get higher MgO per unit 
volume than possible with any other refractories available today. 


Permanente Periclase “D” bricks provide 9.43 lbs. of MgO per 
9” equivalent, plus maximum density with absence of connected 
voids. Used in combination with Permanente 165 you are sure of 
the ultimate in bottom safety and durability. 





Write for descriptive literature on (1) Permanente Refractory 
Brick, (2) Permanente 165, and (3) the companion ramming mix, 
Permanente 84. 


Principal sales office: Chemical Division, Kaiser Aluminum & 
Chemical Sales, Inc., First National Tower, Akron 8, Ohio. 





Permanente Periclase Brick for the Steel Industry: 


PD-B (Periclase ‘’D”’ burned) brick for open hearth and 
electric furnace bottoms. Low in iron, lime and silica. 
Chrome free. Maximum MgO in bottom. 


PCA, PCA-MC (Periclase-Chrome “A”), plain and 
metal-encased for open hearth end walls, front walls 
and uptakes. Metal-encased for electric furnace side- 
walls. High in MgO. Outstanding all-purpose refractory. 


CPA-B (Chrome-Periclase’’A,”’ burned) for open hearth 
front and back walls. Controlled chrome additives re- 
sult in highest resistance to spalling. 


CPA-MC (Chrome-Periclase ‘’A’’), metal-encased for 
open hearth back walls, front walls. D (Chrome “D” 
burned) for open hearth bottoms, soaking pits. High hot 
load strength. 


Installation advice on request 


Kaiser Chemicals 


Producers of the most complete line of basic refractories 


BASIC REFRACTORY BRICK AND RAMMING MATERIALS « CASTABLES AND MORTARS e MAGNESITE  PERICLASE « DEADBURNED DOLOMITE 
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CRANES TO A.I.S.E. SPECIFICATIONS... 7 Shaewhat’ 


if your next cranes are to be built to A.I.S.E. 
specifications, you'll find your greatest value in 
‘*Shaw-Box’’ Cranes. Shaw-Box has standard de- 
signs and has already built many cranes up to and 
including 100-tons capacity to A.I.S.E. specifica- 
tions. Typical of their interpretation of these 
specifications, is this 25-ton capacity, 100-foot 


span crane. 





In ‘“‘Shaw-Box’’ Cranes — whether built to an 
individual mill or to A.1.S.E. specifications — you 
get the added advantages that come from ‘‘Shaw- 
Box’’ engineering, fine workmanship, and pre- 
cision manufacturing methods. These added ad- 
vantages insure crane performance that make 
‘*Shaw-Box’’ Cranes — for the work they do — 


the least expensive cranes to buy and the most 


profitable to use. 


BE SURE TO SEND ALL YOUR INQUIRIES FOR STEEL MILL 
CRANES AND SOAKING PIT CARRIAGES TO “SHAW-BOX." 








MANNING, 
Muskegon, Michigan 








Aircraft Products. 
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MAXWELL & 


Stew Bot cannes 


MOORE, INC. 


Builders of ‘‘Shaw-Box'’ Cranes, ‘Budgit’ and ‘Load-Lifter’ Hoists and other lifting specialties. Makers of ‘Ashcroft’ Gauges, 
‘Hancock’ Valves, ‘Consolidated’ Safety and Relief Valves, ‘American’ and ‘American-Microsen’ 


Industrial Instruments and 
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Choose from II Types 
of Ohio Iron and Steel Rolls 
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THE OHIO STEEL FOUNDRY CO. 
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A Exclusive rights in the United 
States for the European oxygen steel- 
making process have been acquired 
by Kaiser engineers division of Henry 
J. Kaiser Co. 

As sole United States licensor for 
Brassert Oxygen Technik A.G. of 
Zurich, Switzerland, Kaiser engineers 
joins the world-wide partnership of 
member firms which have developed 
this new approach to steelmaking. 
Combining the high tonnage, low cost 
features of the bessemer process with 
the high quality of the open hearth 
furnace, this new oxygen converter 
process promises to be one of the most 
important steelmaking advances in 
the last 50 years. 

With three plants now operating in 
Europe on a commercial basis and one 
plant under construction in Canada, 
the oxygen process is demonstratively 
beyond the pilot plant stage and is an 
accepted addition to the art of making 
steel. 

The process is relatively simple in 
principle, consisting essentially of 
blowing a jet of high purity oxygen 
upon the surface of a molten pig iron 
bath in a converter vessel. A wide 
range of pig iron analyses can be 
refined by this process and the quality 
of the resulting steel is as high and 


can be as closely controlled as in open 
hearth practice. Up to 25 per cent of 
the charge can be scrap metal. 
Estimated production tonnages for 
each converter are two and one-half 
to three times higher per hour than 
the conventional open hearth furnace. 


(exclusive of 
metallics and fixed charges) for each 
ton of steel produced is at least three 
dollars lower than similar costs for 
open hearth steel. 

Current estimates place the capital 
cost of an oxygen converter shop at 
50 per cent or less than a comparably 
sized open hearth shop, depending on 
size, location, available facilities, and 
other variable factors. 


The operating costs 


Brassert Oxygen Technik A.G. is a 
Swiss company organized for the 
development and dissemination of 
operating techniques and designs for 
world-wide use. Continental European 
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Industry News.. 


KAISER ENGINEERS ACQUIRES U. S. RIGHTS 
TO LICENSE OXYGEN STEELMAKING PROCESS 


firms who have and will contribute 
operating and design data are: Vere- 
inigte Od6csterreichische Eisen- und 
Stahlwerke A.G., Linz, Austria; 
Oesterreichische-Alpine Montange- 
sellschaft A.G., Austria; 
Mannesmann Huettenwerke A.G., 
Huckingen, Duisburg, Germany; 
John Miles & Partners, Ltd., London, 
England; and H. A. Brassert & Co., 
Berlin-Charlottenburg, Germany. 
Dominion Foundry and Steel Co. of 
Hamilton, Ontario, Canada as sole 


Donawitz, 


Canadian licensor of Brassert Oxygen 
Technik A.G. is currently building a 
commercial plant which will be in 
operation later in 1954. 


J&L TO OPTION ORE 
DEPOSIT FOR STUDY 


A Jones & Laughlin Steel Corp. will 
option, for purposes of further tests 


and study, a large iron ore deposit 
six miles from Kirkland Lake, On- 
tario, Canada. Agreement has been 
reached with Gulf Oil Corp., which 
controls the property in which the ore 
range is located. 

J&L to 


explore the property for two years 


The option will permit 


and further will provide for leasing 
the property by the steel corporation 
if the results of such exploration are 
encouraging. 

The deposit is a magnetic taconite 
ore of Keewatin type, J&L geologists 
report. The iron-bearing rocks occur 
interbedded with The 
tonnages and grades of the taconite 
are not definitely known, J&L geolo- 
gists say, but it is expected that the 


greenstones. 


property may contain a reserve of 
150 million tons of crude open pit 
magnetic taconite ore. 

During the two-year option period, 
the exploration and research program 
on the new ore site would be aimed at 
proving the grade, tonnage, and con- 


SAFETY AWARDS HONOR THREE U. S. STEEL PLANTS 


Three Chicago area steel plants of U. S. Steel Corp. received awards for out- 
standing safety records in 1953 at the 31st annual safety conference 
sponsored by Greater Chicago Safety Council. Accepting awards pre- 
sented by Elmer S. Reske (left), vice president of the council, are John 
H. Vohr, general superintendent, Gary Steel works, John W. Cremer, 
supervisor-safety, Gary sheet and tin mill, and John L. MacKenzie, 
safety director, South Chicago works. Safety records set were: Gary Steel 
works, 1.15 lost time accidents per million man hours worked; Gary 
sheet and tin, 1.01; and South works, 1.87. 








tomatic High-Speed 
Aes Tuning Leling | 


. +.» for bars and tubes from 
1’ to10 diameter, and larger 


mm.’ 


MODEL RFRG 


CENTERLESS TURNER 





e For high production superior finish, close-tolerance turning or rough 
peeling. Workpiece size and throughput speeds are limited only by 
capacity of cutting tools. 

@ New direct-drive roll-feed with patented Universal Centering Device 
insures continuous, positive feed and automatic centering of work- 
piece in cutterhead. 

Separate variable drives for feed and cutterhead give exact ratios 
between cutter speeds and bar feeds. 

¢ Either 1 or 2 removable cutterheads may be used, with from 1 to 10 
cutters for maximum cutting flexibility. Either carbide or high-speed 
tools are used. 

@ Eliminates time lost in loading and unloading. Automatic input and 
output grip carriages permit constant end-to-end feed and delivery. 

@ Fully automatic push button control from central operating station. 


Write For Complete Details 


Most Complete Source For Mechanical Drive Equipment 


. 9535 DE KALB S 
THE MEDART COMPANY st tousis.no. 
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centrating characteristics of the ore. 

Negotiations between J&L and the 
Gulf Oil Corp. for the Kirkland Lakes 
property have been under way for 
some time. The final agreement has 
been delayed pending the outcome of 
negotiations for the establishement 
of a competitive freight rate between 
the Canadian deposit and J&L’s steel 
plants in the Pittsburgh district. 

A competitive freight rate has now 
been reached through the cooperation 
of the Ontario Northland, Canadian 
National, New York Central, and 
Pittsburgh & Lake Erie railroads. All 
four will participate in the movement 
of the Kirkland Lakes ore to Pitts- 
burgh. This all-rail shipment should 
make possible vear-round operation 
of the property, in contrast to 
seasonal operations in the Lake 
Superior district. 


COMPLETE TUBULAR 
EXPANSION PROGRAM 


A Completion of an expansion pro- 
gram which will increase by nearly 
40 per cent the productive capacity 
for stainless steel tubular products 
has been announced by the Tubular 
Products division of the Babcock & 
Wilcox Co. 

Rapid advancements in the atomic 
energy, aircraft and boiler industries 
not only have increased the need for 
stainless tubing of the standard 
grades, but also have established the 
need of special grades of stainless 
tubing having unusual strength prop- 
erties under conditions of high tem- 
perature and stress. 

In its tube manufacturing plants, 
the underlying theme of the program 
at B&W has been the integration and 
flexibility of facilities to meet the 
changing needs of industry. In other 
words, the equipment was arranged 
so that the plants can switch from 
making stainless to alloy, or vice 
versa, very quickly and thereby effect 
considerable savings in both time and 
money. 

A highly important part of the 
program is the equipment for the hot 
extrusion of tubing. Principal advan- 
tage of this method, known as the 
Ugine-Sejournet process, is that 
metals such as molybdenum and cer- 
tain stainless steels which are difficult 
or impossible to pierce by conven- 
tional methods, can be made into 
tubes by extrusion in less than five 
seconds. 


In addition to the obvious advan- 
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BK BEARINGS 


IN ENCLOSED DESIGN PERMIT 
LARGER NECK to ROLL RATIOS! 


Average Thickness of A-B-K Bearing: % 


Schematic view of assembly showing higher ratio of 
Neck (A) to Roll (B) diameters permitted by use of A-B-K 


A-B-K laminated fabric bearings save space! 
Permit the design of compact assemblies 
with larger and stronger roll necks... less 
expensive, lighter weight parts. 


A-B-K bearings cushion impact loads, wear 
longer in many applications. These fabric bear- 
ings are simple to store, easy to handle. They 
reduce maintenance and replacement costs. 
Grease or oil can be used for lubrication but 
water alone is often the answer. 

Our engineers will be glad to help you take 
advantage of A-B-K for new mill equipment or 
old. Write us about your applications today. 


Copyright 1954, American Brake Shoe Company 


Brake Shoe AMERICAN BRAKEBLOK DIVISION 


DETROIT 9, 
IN CANADA: JOSEPH ROBB & CO. LTD., MONTREAL, QUEBEC 


ce 
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LAMINATED 
FABRIC 
BEARINGS 


MICHIGAN 














PICKLING ACID INHIBITOR 





Photo by courtesy of United States Steel Corporation, Fairless Hills, Pa. 


‘“Rodine” more than pays 


mest! 


for itself in savings of acid 


Soe 


and metal. More uniform 

pickling and better pickled 
surfaces are obtained when 
“Rodine” 


pickling baths. 


ooh aly, 

” % 
4k wi SS. 
omg. ~ Ce 


is used in acid 


When sheet steel is pick- 
led continuously, “Rodine” 
improves the surface and 






prevents “pickle burning” 


in prolonged pickling. 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices 
AMBLER, PENNSYLVANIA 


Detroit, Mich. Niles, Calif. Windsor, Ont. 





tage of speed, the process also makes 
it possible to produce steel tubing of 
many shapes and forms for a variety 
of uses. B&W recently announced 
that it has produced tubing with 
integral fins by extrusion. 


INLAND STEEL STARTS 
ADDITIONAL FURNACE 


A Inland Steel Co. blew in an addi- 
tional blast furnace at its Indiana 
Harbor, Ind., plant. This lifted to 
seven the total furnaces in operation. 
The company has eight blast furnaces 
with a rated annual capacity of 
2,638,950 tons of pig iron. 

The number two furnace started up 
has been banked since February 13. 
It has an annual capacity of 266,450 
tons. 

Hjalmar W. Johnson, vice president 
in charge of manufacturing, said the 
seventh furnace was added because 
the ratio of pig iron costs to scrap 
steel prices made it economical to 
increase the proportion of hot metal 
from the blast furnaces going into 
steelmaking and to cut down pur- 
chases of outside scrap. 


ENGINEERS RECEIVE 
TRINKS HEATING AWARD 


A Five men, who have made notable 
contributions to this country’s eco- 
nomic or scientific progress in indus- 
trial heating, were recipients of the 
industry’s top honor, the Trinks In- 
dustrial Heating Award, at a ban- 
quet sponsored by the award com- 
mittee. 

The five honored, all engineer-ex- 
ecutives, were: William M. Hepburn, 
vice president in charge of engineer- 
ing, Surface Combustion Corp.; Fred- 
eric O. Hess, president, Selas Corp. 
of America; Dr. Russell P. Huer, vice 
president in charge of research, Gen- 
eral Refractories Co.; Matthew H. 
Mawhinney, consulting engineer 
from Salem, Ohio; and Lee Wilson, 
Lee Wilson Engineering Co., Inc. 

The award is bestowed annually 
by a judge’s panel of industrial heat- 
ing authorities, among candidates 
nominated by the industry, for out- 
standing contributions to industrial 
heating science or economics. It was 
established in honor of Dr. Willibald 
Trinks, professor emeritus of Car- 
negie Institute of Technology, and 
world authority on industrial heating 
problems. 
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An EF installation consisting of a 1500 and a 3000 cfh exothermic An EF kerosene exothermic gas generator. These are also built in 


horizontal water cooled type special atmosphere unit, each with several sizes and types for producing special atmospheres for use 
desulphurizing towers and refrigerators for bright annealing steel in bright annealing copper and steel products in areas where fuel 
and copper, and clean annealing brass, gases are not available, 





SPECIAL ATMOSPHERE EQUIPMENT 


For any Heat Treating Process ...any Capacity 


Long Experience = High Efficiency + Low Maintenance 


® As pioneers in the develop- 
ment and use of equipment for 
producing low cost special at- 
mospheres, we are in position to 
furnish a wide range of reliable, 
thoroughly tested special atmos- 
phere units, including endo- 
thermic and exothermic gas 
generators, ammonia dissocia- 
tors, refrigerators, dryers, de- 
sulphurizers, gas scrubbing units 
and other special atmosphere 
equipment — equipment with a 
reputation for high efficiency,— 
and low maintenance and 

operating costs. 


‘ tn several Submit your furnace or special EF Ammonj . 
, “ts are available in , i si @ Dissociato ;, 
Gas — ont Oe yse with EF —_ rae — a a 'yPes for Producing n built in man 
. type . t wher -_ SPheres . "g high : 
sizes and ing equipmen ; OS requi Y reduc 
enerating orn H.S. Stainless; d red for brigh “ 
atmosphere 9g to remove CO2z *9N¢ other an 9g t anneglj 
r Proce neal ing 
may be necessary SS€s and Preventing “dant NOrmalizin 
car 


THE ELECTRIC _ FURNACE CO 
WILSON ST. at PENNA. R.R. Onales, - Chico 


GAS FIRED, OIL FIRED AND ELECTRIC FURNACES FOR ANY PROCESS, PRODUCT OR PRODUCTION 








EF special atmosphere installation consisting of an exothermic An installation consisting of two small EF oil fired endothermic 
generator, refrigerator and dryer as used with EF furnaces for generators producing special atmospheres from propane for 
bright and clean annealing ferrous and non-ferrous products, carburizing and other processes. 
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ALCOA ROLLING MILL OPERATING AT IOWA WORKS 






~_s 
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This 144-in. tapered sheet and plate rolling mill has begun production at 
Aluminum Co. of America’s Davenport, lowa works. The big mill, which 
was supplied to Alcoa under lease from the U. S. Air Force, will produce 
tapered sheet and plate for the wing skins of giant aircraft such as the 
Boeing B-52. 


Created by Frank Vittor, nation- lion bearing Dr. Trinks’ likeness. 
ally famed sculptor, the award proper Judges on this year’s Award Com- 
consists of a large gold-bronze medal- mittee were Dr. W. Trinks; Dr. John 


WANTEDI 


PUMPING JOBS 
NOBODY ELSE 
WANTS! 


You can buy lots of good pumps 














for ordinary pumping jobs, but 
Nace Pumps are built to survive 
in those applications where ordi- 
nary pumps fail. 


If you must pump highly abrasive 
mixtures, corrosive liquids, hot 
solutions or heavy slurries, then 
you will save by using Nace Cen- 
TRIFUGAL Pumps. Engineered to 

your specific requirements—The 


® Modified type ‘‘SW-O”’ vertical 
shaft pump built by Nagle for se- 
vere service in an atomic energy 


of sizes. Send for Catalog 5206. plant. 


right design, the right materials of 
construction. Horizontal and ver- 
tical shaft types in complete range 


~ NAGLE PUMPS, INC. 


|b 1263 CENTER AVE., CHICAGO HEIGHTS, ILL. 


‘J 


ent 





—— 


PUMPS FOR ABRASIVE AND CORROSIVE APPLICATIONS 





C. Warner, president, Carnegie In- 
stitute of Technology; T. J. Ess, man- 
aging director of the Association of 
Iron and Steel Engineers, and editor 
of Iron and Steel Engineer; Cari L. 
Ipsen, executive vice president of the 
Industrial Furnace Manufacturers 
Association; and Harold A. Strick- 
land, vice president-engineering, Hot- 
point Co. 


PLANS MANUFACTURE 
OF PLASTIC PIPE 


A National Tube Division of United 
States Steel Corp. will begin installa- 
tion immediately of equipment for the 
manufacture of plastic pipe. 

L. J. Mason, vice president of 
National Tube, said that the installa- 
tion would be located at Gary works 
and actual extrusion of pipe would 
start sometime in September. Mr. 
Mason announced that screw-type 
extruders would be installed which 
would manufacture pipe from one- 
half in. to six in. Several plastic 
materials will be used, including 
polyethylene and polyvinyl! chloride. 

National Tube has been experi- 
menting with a pilot plant manufac- 
turing plastic pipe since late 1952 at 
McKeesport, Pa., and it was announc- 
ed that additional development work 
will be continued on improved thermo- 
plastic materials, as well as work on 
reinforced thermo-setting types of 
plastic. 


OPERATES SECOND 
GALVANIZING LINE 


AA second continuous galvanizing 
line has been put into operation by 
Inland Steel Co., and the last of its 
old-style molten zine “pots” has been 
retired. 

Both of Inland’s continuous lines 
will produce the company’s Ti-Co 
brand galvanized sheets under the 
Sendzimir patent process. Addition 
of the second line will mean an in- 
crease of about 33 per cent in the 
company’s galvanized sheet capacity 
and make possible production of 
about 200,000 tons per year. 


FOXBORO BREAKS GROUND 
FOR WEST COAST PLANT 


A Ground has been broken for a new 
branch factory to be erected in San 
Leandro, Calif., by the Foxboro Co. 
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Scheduled for completion by August 
15, the new 8400 sq ft building will 
more than double the production area 
of the present San Francisco shop 
and provide increased facilities for 
the manufacture, sales and service of 
instruments and accessories. 
Commenting on the new factory, 
B. Hl. Bristol, president of the com- 
pany, pointed out that the West 
Coast move is part of a threefold 
expansion of Foxboro’s nation-wide 
instrument service 
facilities to meet the growing demand 


IS HEAT 


production and 


SLOWING UP 


YOUR 
WORKMEN? 


Keep them COOL 


with TRUFLO FANS 


Production suffers when workmen are over- 
heated. Steps begin to drag, efficiency 


falls. 


it 











TRUFLO PORTABLE 
COOLING FANS 


Easily portable. Help keep efficiency CRANE CAB FANS e WALL FANS 
4 ae work is hottest. 12 to 36 EXHAUST FANS e BLOWERS 
Spee ee ROOF VENTILATING FANS 

PENT HOUSE FANS 






245 MAIN ST. 


Now, when speedy production is vital, 
Truflo Fans can help keep your work- 
men on their toes. All Truflo Fans are 
designed and built correctly to put fresh 
cool air in large volumes exactly where 
is needed. Perfectly-balanced shafts 
and blades give more air per h.p.... 
strong steel frames stand up longer under 
hard use. . 
men against injuries. 


All of the following types can help beat 
the heat, keep production moving in your 
plant. Write for illustrated literature. 


PORTABLE COOLING FANS 


for process instrumentation. A new 
Dallas factory, recently completed, 
will serve industries of the South and 
Southwest. In addition, a site has 
been selected and construction started 
for a new Pittsburgh factory to be 
completed in the near future. 


ANNEALING FURNACE 
PUT INTO OPERATION 


A A new annealing furnace and two 
additional furnace bases have been 
put in operation at the Warren, Ohio, 





TRUFLO CRANE CAB FANS 
For cooling interiors of crane cabs 
and other confined areas. Adjustable 
both horizontally and _ vertically. 
Four blade type, 12 and 18 in. sizes. 


. rugged wire guards protect 





HARMONY, PA, 
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plant of the Thomas Strip Division, 
Pittsburgh Steel Co. 

The Lee Wilson = gas-fired 
radiant tube type circular furnace, 
which can be moved from base to 
base, is one of a battery of three 
modern portable furnaces. The three 
furnaces have a total of seven 88-in. 
diameter bases. The newest installa- 
tion adds 1000 tons a month to the 
plant’s annealing capacity and repre- 
sents a $135,000 investment. 

Each of the three large circular, 
portable furnace bases will hold three 
or four stacks of coils piled to a 
height of about 94 in. The average 
charge is 35 to 40 tons. The coils are 
heated in inert gas to prevent oxida- 
tion and produce bright 
finishes. 

The division also has a continuous 
normalizing line, three smaller fur- 
naces with nine bases, two rectangular 
furnaces with eight bases, an all- 
electric circular furnace with three 
bases, 13 “‘in and out” coal-fired fur- 
naces and two “in and out” gas-fired 
furnaces. 


new 


annealed 


LICENSES COMPANY 
TO PRODUCE CASTINGS 


A Waunakee Alloy Casting Corp., 
Waunakee, Wisc., has been licensed 
to produce “Trantinyl” special alloy 
steel castings by Youngstown Alloy 
Casting Corp. 

The founder and _ president of 
Youngstown Alloy Casting Corp., 
J. Trantin, Jr., is majority stock- 
holder and metallurgical consultant 
of the newly licensed Wisconsin plant. 


INSTRUMENT FIRM 
PLANS NEW PLANT 


A Construction of a modern instru- 
ment plant on a 129-acre tract 
adjacent to North Wales, Pa., ap- 
proximately 22 miles from the heart 
of Philadelphia, is planned by Leeds 
& Northrup Co. 

Present schedules call for construc- 
tion to start in the early Fall, with 
occupancy in latter 1955. Approxi- 
mately 1300 of the firm’s 3100 em- 
ployees will be at the new location. 

The building will provide facilities 
for the manufacture of recorders and 
controllers, panels and cubicles for 
load frequency control, as well as 
space for supporting units engaged in 
engineering, industrial engineering, 
order control, inspection, receiving, 
warehousing and shipping. 
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The cooler the magnet, the better its lifting effi- 
ciency. That’s why powerful, deep-field Stearns 
GS } ae lifting magnets are designed for maximum heat dis- 

a sipation. In both the welded and bolted units, the 
a heavily ribbed magnet case provides greater ra- 





rp., 
we diation area, for cooler and more efficient operation. 
, — ' This design also provides greater protection 
, aaa ; ; , against internal and external damage in the event 
of = -  . ba : of rough handling. These are important reasons 
. 4 “3 _ . why you can operate Stearns magnets profitably 
- sg . ae on steady, long-shift duty. 
int In addition to fast heat dissipation, Stearns 
nt. magnets offer the following advantages: 
@ Permanently sealed magnet coil not dis- 
turbed when servicing terminals or pole 
IT shoes. 
4 ,, @ Leads and terminals fully protected against 
ot ~ “= abrasion and shock. 
p- ® Vacuum-impregnated windings assure 
rt long life, and dependable operation. 
As ®@ Waterproof construction. 


ce Stearns lifting magnets — both circular and rec- 
tangular are available in a wide range of standard 
sizes. Custom-built models on request. See your 


Stearns circular lifting magnet carrying a 4,000-lb ; 
tank track. Stearns representative or write for Bulletin 35-B-2. 
1092 





d MAGNETIC EQUIPMENT FOR ALL INDUSTRY 
iT 

2 STEARNS Zs MAGNETS 
, STEARNS MAGNETIC, INC. 681 S. 28th St., Milwaukee 46, Wis. 
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HERE’S ONE WAY TO HANDLE 
BULK =- HANDLING - PROCESSING PROBLEMS 


Call R&S 


Tired of working late hours on knotty problems of bulk 
material handling?...or processing, storage, service? 
Take this ideal step one toward a simple, practical solu- 
tion — just call R&S. 

What you'll be doing is acquiring a staff of seasoned 
engineers who have been solving problems like these for 
over 50 years. They can start “from scratch,” or pick up 
from your roughly sketched ideas; then make finished 
drawings, convert drawings into fabricated units, handle 
final erection — any part of the job or all of it. 

What's your problem? Use this sensible approach: Call 
CEntral 6-7292 (Chicago) — Collect. 


ROBERTS & SCHAEFER CO. 
ENGINEERS AND CONTRACTORS 

130 North Wells Street, Chicago 6, Ill. 

HIBBING, MINN. (Box 675) 

HUNTINGTON, W. VA 

NEW YORK 19, N. Y. 

PITTSBURGH 22, PA. 
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Leeds & Northrup officials em- 
phasize that the new plant will not 
replace the long-established head- 
quarters at 4901 Stenton Ave., and 
other properties in the Germantown 
section of Philadelphia. The general 
offices, and the manufacture of heat- 
treating furnaces, laboratory equip- 
ment, and other lines of instruments 
will continue there. 


ANNOUNCES OPENING 
OF WEST COAST UNIT 


A Heppenstall Co., announces the 
opening of a new warehouse and office 
at 6440 Fleet St., Los Angeles 22, 
Calif. The company also has ware- 
houses at Bridgeport, Conn., Pitts- 
burgh, and Detroit. 

The new warehouse will be operated 
under the management of W. P. 
Wooldridge Co., west coast agent for 
Heppenstall Co. 


TO DESIGN FURNACES 
FOR PIPE ANNEALING 


COMPARE these Scarfing Rings used 


A Rust Furnace Co. will design and | 


construct two new heat treating fur- 
naces for pipe annealing for Jones and 
Laughlin Steel Corp. at its Aliquippa 
works. 

Now in design, the furnaces, of the 
continuous walking beam type, will 
serve the Aliquippa works’ new seam- 
less tube specialties department. They 
will be 54 ft 9 in. wide by 451% ft long 
with a six-ft height in the heating 
zone and four-ft height in the soaking 
zone. Coke oven gas will be used as 
fuel with natural gas as a standby. 


REPUBLIC TO PURCHASE 
CHAIN ORGANIZATION 


A Agreement for the purchase of 
property and assets of Cleveland 
Chain and Manufacturing Co., and 
its affiliated companies was announc- 
ed by Republic Steel Corp. 

The agreement provides that Re- 
public will purchase the inventory, 
fixed assets, and business of the chain 
companies for cash and common stock 
of Republic Steel and that the sale 
will be consummated sometime prior 
to July 15, after completion of neces- 
sary legal details. The agreement of 
sale was reached after extended nego- 
tiation between officials of Republic 
and representatives of the chain 
companies. 

In announcing this proposed ac- 
quisition, C. M. White, president of 
Republic, pointed out that the various 
manufacturing plants of the chain 
organization constitute substantial 
consumers of steel. 


161 


KENTANIUM Ring 
1,960 HOURS 






An€E 


in the tip of a Gas Torch... 


after 


There’s no sign of wear on the Kentanium ring and it’s still on the job 

. after 1,960 hours (80 days) of service! Compare this performance 
with that of the super-alloy ring that had broken down from thermal 
shock, abrasion, and oxidation after only 162 hours . . . a better than 
TEN to ONE record in favor of Kentanium. This is a typical example 
of how industry is effectively using heat-resistant Kentanium. 


Whats Your l(AOU esign Mrabhem? 


If you need a material having long service life at elevated temperatures, 
investigate Kentanium . . . an exclusive development by Kennametal. It 
is a titanium carbide base composition. 

Kentanium resists thermal and physical shock, withstands abrasion and 
oxidation, and retains great strength at 1800°F and above. It weighs only 
2/4, as much as steel; is up to 93 RA in hardness. 

Many grades of Kentanium are available to meet combinations of 
specific conditions. A wide variety of simple or complex shapes can be 
produced, to meet your specifications. Ask our engineers to recommend 
how you can best apply this remarkable, new heat-resistant material. 


ment of KENNAMETAL Pn, Latrobe, Pa. 


xclusive Develop 


ENI 


ss 
NT, HIGH 
. ITANIUM CARB 


RINCIPAL cities 


WEIGHT 
TRENGTH, ee 
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SUPER-ALLOY Ring 


after 


162 HOURS 


3-43. 





KINDS OF 
WATERBURY FARREL 
ANSWERS TO YOUR 
MASS PRODUCTION 

PROBLEMS 


Within These Basic WF Equipment Lines, Individual Machines 
Are Custom-Engineered For Specific Applications 


If your metal-working machinery problem falls into any of these five 
groups, there are good reasons for looking to Waterbury Farrel for 
the answer. 

There’s Waterbury Farrel’s continuing engineering research with 
more than a century of machine building experience to draw upon. 
This results in soundly designed and thoroughly tested features which 
improve production. 

There’s Waterbury Farrel’s world-wide reputation for rugged, long- 
lasting construction. This gives you the assurance that WF machines 
are built to provide long years of uninterrupted production. 

Waterbury Farrel can custom-engineer special equipment or adapt 
a standard machine to fit your specific problem. 

For further information, write for free. booklets on any of the 
machines mentioned on this page or contact your nearest WF office. 


sUND 
4s “S 


WATERBURY FARREL WATERBURY FARREL FOUNDRY & MACHINE CO 


Ad 


lgs\ 


WATERBURY, CONN. 
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Total employment of the affiliated 
businesses to be acquired by Republic 
is about 1000 persons. Building floor 
space of the various manufacturing 
plants and warehouses approximates 
450,000 sq ft. Largest of the organiza- 
tion’s manufacturing plants is that of 
Cleveland Chain and Manufacturing 
in Cleveland. 

Acquisition of the businesses will 
bring to Republic chainmaking ex- 
perience extending back nearly 300 
years. The organization was started 
in the United States by the Round 
family in 1870. Before coming to this 
country, the family had been engaged 
in chainmaking in England for more 
than 200 years. 

“This proposed acquisition is an- 
other step in Republie’s diversifica- 
tion program,” Mr. White. said. 
“Chain is a natural supplement to 
many other lines of our manufactur- 
ing divisions and sale of such products 
fits our over-all sales pattern.” 


GE PLANS HEATING 

PLANT IN INDIANA 
A General Electric Co. will begin 
construction this year of a new 
$5,000,000 plant at Shelbyville, Ind., 
to manufacture industrial furnaces, 
{ induction heating equipment, and 
heating devices. 


COIL LIFTER AT GARY 


Designed to increase handling flexi- 
bility, this industrial truck, equip- 
ped with a newly-designed rotating 
coil clamp which permits picking 
up 15,000-Ib coils, was developed by 
Elwell-Parker Electric Co. for the 
Gary sheet and tin mill of U. S. 
Steel Corp. It permits lifting coils 
up to 56 in. in diameter. Minimum 
coil diameter is 32 in. A dual hy- 
draulic pressure system with auto- 
matic pressure pick-up in the 








clamp circuit prevents accidentally 
] dropping rolls through pressure 

drop. The clamp permits picking 
up coils in either the horizontal 
or vertical position and rotating 
them to the opposite position as 
required. 
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Summer or Winter...Wing 
Revolving Unit Heaters Bring 
Comfort to Your Employees... 


. 
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The moving streams of heated air (or cooling breezes in summer) sweep slowly around 
through 360 degrees, covering successively every direction. The air velocity is sufficient 
to carry to walls, and remote corners and the constantly changing direction of flow 
causes the air to find its way around obstructions. 


the summer. In either case the 
effect on the worker is stimulat 
ing and pleasant. That is why 
plants equipped with Wing Re- 
volving Heaters are satisfied 
productive plants. Why not in- 
vestigate—today? 


The slowly revolving outlets of the 
Wing Revolving Unit Heaters 
keep the air in constant, gentle 
motion, whether it be heated air 
in the winter or (with the steam 
turned off) the cooling breezes in 


L.J. Wing Mf%.Co. 


142 Vreeland Mills Road 
Linden, New Jersey 
Factories at Linden, N.J. & Montreal, Can 
In Europe: Wanson, Brussels, Belgium 
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UNIT HEATERS 
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making for top blast conversion. . . 
s Open Hearth Meltdowns | flame enrichment... desiliconizing ... 
Prevent aa | hot-top heating . . . promises that you 





The growing use of oxygen in steel- —— 


may soon need a source of dirt-cheap 
oxygen in tremendous quantities— 
100, 200, 300—even as much as 1000 
tons per day. The only answer to this 
need is a tonnage oxygen generator, 
operated by you at your plant. 





Prepare for Progress in 


OXYGEN STEELMAKING 













Air Products 


Generator 





Be ready for the step to TONNAGE OXYGEN 








' 

































T° prepare for the big step to “tonnage” 


oxygen... and save thousands of dol- 
lars every year on existing oxygen re- 
quirements at the same time... lease 


an Air Products “‘Package"’ Oxygen Gen- 
erator Installation now. You will learn the 
simple facts of making your own oxygen 
... get a substantial amount of surplus 
capacity oxygen that you can use to im- 
prove technology thru large-scale ex- 
periments . . . learn the latest techniques 
of oxygen steelmaking as they are de- 
veloped. 


It’s easy to take the step to a ‘‘Package’”’ 
Generator Installation. You make no 
capital investment for the generating 
equipment. Lease payments are 100% tax 
deductible. If your requirements change, 
individual generators can be added or 
replaced. If you need inert gas now or in 
the future, the generators can be adapted 
to also produce high-purity nitrogen. 
Anyone who can run an air compressor 
can run the equipment, and preventive 
maintenance is available on a scheduled 
basis. 


Let us talk it over with you. Air Products, Incorporated, 
Dept. P., Box 538, Allentown, Pa. 


.-elake this step TODAY to 


Air Products ‘Package’ Oxygen Generators 


INCORPORATED 
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GUYAN 
RESISTORS 


Engineered and designed to elimi- 
nate resistor maintenance on trouble- 
some mill applications. 


Non-breakable helical coil construc- 
tion ends burnouts due to warping 


and buckling of grids. 


Sturdy, rugged steel construction 
eliminates shock and vibration trou- 


bles. 


Custom designed for your conditions 
including excessive graphite accumu- 
lations. 





With a quarter century of resistor 
engineering, we invite you to take 
advantage of our experience. 

For complete information on Guyan 
Resistors, please contact the nearby 
Guyan Representative or our main 
plant at Logan, W. Va. 

Baltimore, Md.—Durling Electric Co., 

2505 St. Paul St. 


Birmingham, Ala—Ebbert & Kirkman Co., 
2313 6th Ave. So. 


Buffalo, N.Y.—R. E. Parry Co., 
130 W. Chippewa St. 


Chicago, Ill—John K. Byrne, 1515 W. Howard St. 


Cleveland, Ohio—H. V. Varney Co., 
625 Engineers Bldg. 


Detroit, Mich.—Plant Equipment Co., 
General Motors Bldg. 


Philadelphia, Pa.—J. E. Brash, 18 W. Chelten Ave. 


Pittsburgh 27, Pa.—P. R. Holden, 
1602 Parkline Drive. 


GUYAN MACHINERY COMPANY 


LOGAN, W. VA. 
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When completed in 1955, the new 
plant will accommodate manufactur- 
ing Operations now located at Sche- 
nectady and Pittsfield, Mass. It will 
be located on a 50-acre site, two miles 
east of the downtown area of Shelby- 
ville. 

Construction of the new plant is 
expected to begin in September of 
this year, with actual production get- 
ting under way sometime in 1956. 

Designed to utilize the latest equip- 
ment for fabricating, welding, ma- 
chining, assembling, shipping, and 
material handling, the Shelbyville 
installation will include a two-story 
office structure fronting a one-story 
manufacturing area with 170,000 sq ft 
of factory floor space. The entire area 
of the plant will total nearly 250,000 
sq ft. 


SIX FURNACES TO BE 
INSTALLED BY TIMKEN 


A Timken Roller Bearing Co., has 
announced plans to install six new 
furnaces costing $360,000 and auxil- 
lary equipment in the company’s 
Bucyrus plant. The new furnaces, 
scheduled for installation by Decem- 
ber 1, 1954, will carburize, harden 
and temper bearing parts at a capac- 
ity rate of 4300 pieces per hour. 

Purchased from, and installed by, 
the Surface Combustion Corp., the 
new furnaces will process bearing 
parts coming from five bearing cone 
production lines. Already on order and 
scheduled for installation by Decem- 
ber l are 16 automatic screw machines. 
The new screw machines will also be 
a part of the new cone production line. 

A total of over three and one-half 
million dollars has been spent, and 
will be spent, within the next six 
months in the Timken Roller Bear- 
ing Co. expansion program at its 
Bucyrus plant. 


COMPLETES EXPANSION 
AT CARMET DIV. WORKS 


A Completion of an expansion and 
improvement program at its Carmet 
Division plant in Ferndale, Mich., has 
been announced by Allegheny Lud- 
lum Corp. The new facilities make 
the company an integrated prime pro- 
ducer of cemented carbides for tool 
and die applications. 

Floor space at the plant has been 
increased by 100 per cent and the 
company for the first time is manu- 
facturing all its carbide powder in its 
own modern plant. In addition to the 





Outstanding in quality and in 
performance Hyde Park Roll- 
ing Mill Equipment has en- 
joyed the respect of the 


industry for more than fifty 
years. 





Bar Mills 
Merchant Mills 
Sheet and Strip Mills 
Pinion Stands 
Roller Tables 
Reduction Drives 
Stretcher Levellers 
Guillotine Shears 
Sheet Mill Shears 
Roll Lathes 
Special Machinery 
Machine Work 


Hyde Park 








FOUNDRY & MACHINE CO. 


Hyde Park, Westmoreland County, Pa 


ROLLS 
ROLLING MILL MACHINERY 
GREY IRON CASTINGS 
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- fastest, 
- Simplest, 


most economical 


In the assembly of your products, 
to the wide extent that cold-roll- 
formed components can be used, 
substantial economies can be effected. 
A Yoder Cold-Roll-Forming 
Machine with one operator and a 
helper will make upwards of 30,000 
feet per day. Thus the cost usually 
is only a small fraction of a cent 
per foot for converting strip into 
structural shapes, trim, mouldings, 
panels, tubular or box shapes. 

The machine may, therefore, be 
highly profitable even if operated 
only a few days per month, After 
you install it for a given purpose, 
you are likely to discover other 
things which can be done better and 
more cheaply on it than by methods 
heretofore employed. 

You may also find it practical to 
combine other operations with 
cold-forming, such as curving, coil- 
ing, embossing, welding, perforating, 
notching, etc., at little or no extra 
labor cost. Yoder engineers are al- 
ways glad to assist in making upsuch 
multi-function production lines. 
The Yoder Book on Cold-Roll- 
Forming is a valuable source of 
information on the scope, mechanics 
and economics of the art. Send for 
free copy. 


THE YODER COMPANY 


5495 Walworth Ave., Cleveland 2, Ohio 


Cold-Roll 


FORMING 
MACHINES 
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construction of the powder plant, the 
total capacity of the division has been 
increased by 50 per cent. 

Operation of a more completely 
integrated plant will offer more flexi- 
bility in the research and development 
of different carbide materials. Alle- 
gheny Ludlum has been producing 
cemented carbides since 1943, when 
it purchased Carbide Alloys as a com- 
plement to its full line of tool and die 
steels. The facilities were moved to 
Ferndale in 1944. The Carmet Divi- 
sion produces a full line of tools, 
blanks, die sections, drawing dies and 
special shapes and parts of carbide 
metals. 


BLAST FURNACE RECORD 
SET AT WARREN PLANT 


A The Warren, Ohio plant of Repub- 
lic Steel Corp. set a new monthly 
blast furnace production record in 
May. 

The furnace produced 53,743 tons 
of pig iron during the month, an aver- 
uge daily output of 1734 tons. Its 
rated capacity is 1470 tons a day. 
Previous monthly record of the War- 
ren furnace was established in Octo- 
ber, 1953, when 51,306 tons of iron 
were made for a daily average of 
1655 tons. 

This is the furnace that set an all- 
time Republic annual production 
record in 1953 of 574,028 tons for a 
daily average of 1573 tons. 

Kk. G. LeViseur is superintendent of 


the blast furnace department and 
R. M. Hadeock is assistant. 


ACQUIRES ELECTRICAL 
FIRM AS SUBSIDIARY 


AI-T-E Circuit Breaker Co. an- 
nounces that through an exchange of 
common stock, the Bull Dog Electric 
Products Co. of Detroit, Mich., has 
become a subsidiary of I-T-E Bull 
Dog will continue to operate under 
its own corporate name, with William 
H. Frank remaining as president, and 
retaining the same personnel and 
policies. William H. and Henry B. 
Frank of Bull Dog will shortly join 
the board of directors of I-T-E. 

I-T-E manufactures high and low 
voltage electric power distribution 
apparatus and special metal products. 
Bull Dog manufactures a line of non- 
competitive and complementary elec- 
trical equipment. The present sales 
and marketing methods of I-T-E and 
Bull Dog will be continued. 











NOW You Can See 
Where You Can't Look 








5 YEARS of continuous OPERATION. 
PROVE Dependability OF 
DIAMOND "UTILISCOPE™ 


(WIRED TELEVISION) 





“UTILISCOPE” camera at drum elevation 
SEES actual boiler water level. 


In 1948, Tidd Plant of Ohio Power Company (subsidiary 
of The American Gas & Electric Company) installed a 
Diamond “Utiliscope” so that the operator at the control 
panel could SEE the boiler water gauge several floors 
above. The camera location (adjacent to the big boiler 
drum) is hot and dusty. Auxiliary machinery causes 
vibration. The installation (including the original camera 
tube) has been in continuous use . . . 24 hours a day... - 
7 days a week for over 5 years, with very little mainte- 
nance. This is the first system of industrial television 
purchased in the U.S. and is still in continuous operation. 

Probably there are places in your plant where you can 
use the DEPENDABLE “‘Utiliscope” (wired television) 
... the great new industrial aid. It is saving money and 
improving operations in steel mills, power plants, 
foundries, coal mines, and a wide variety of manufac- 
turing plants. Use the coupon below. 





“Utiliscope”’ 
Receiver 6702 


“‘Utiliscope”’ 
Camera 


TOO, 
i — — os es te ~ 
DIAMON) 
i ID POWER s 
' LANCASTER, OHIO — 
PI 
, new Bulletin ne enout obligation a copy of 
| Diamond “Utiliscope"’ rod eh tee Yr 
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Being used (Wired Television) is 
and Sromete solety. 5, Improve operations 


Name 


Niele 


Company 


eae 


Address | 


aes 


DIAMOND POWER 
SPECIALTY CORP. 


FIRST IN INDUSTRIAL TELEVISION 








LANCASTER, OHIO 
OFFICES IN 39 PRINCIPAL CITIES 
Diamond Specialty Limited— Windsor, Ontario 
SINCE 1903, DIAMOND HAS MANUFACTURED 
QUALITY EQUIPMENT FOR INDUSTRY 
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FOR 
MORE EPFICIENT 


MARKING on 
ON ALUMINUM 
STEEL PLATE 25% t 50% 
LIGHTER 
THAN STEEL 
HOLDERS 


¢ 
HIGH TEMPERATURE PORCELAIN | at = Z a 
# to use because of its light 

SPECIALTIES Luminum Can & ts cam 


made to accommodate any 


. 
We are equipped to design and manufacture special 9 R number of stamps you re- 
oe ine > quire. A new steel rein- 
porcelain products to do specific jobs. A few of the forcing plate at the top 


‘ PIPE AND PLATE reduces damage to the 


various shapes and sizes are shown above. On any of holder from misgauged 


your porcelain requirements, a call to McDanel will : MARKER hammer blows. Standard 
~~ 4 Safety Hevi-Bevl stamps 
save time and money. , can be used. 


' Write for Data Sheets 


Write today for our new catalog. 


McDANEL REFRACTORY PORCELAIN CO. 


BEAVER FALLS, PENNA 


MARKING TOOLS 





GRINDING BALL...MILL LINING BRICK... 


MILL HEAD ASSEMBLIES...TANK & DRYER LININGS | 1041 CHATEAU STREET, PITTSBURGH 33, PA. 








MOTOR GENERATORS 


a nn a a a = = = = BQ Whether it be for continuous electrolytic tin- — — = 
plating or electrocleaning lines, or for special 
power needs, Columbia builds Motor Gen- 
erator Sets for your individual requirements. 
They're giving superior, around-the-clock 
performance in many of the country's leading 
mills. Illustrated here are typical installations 
of Columbia generators built to specification. 


Two 7500 Ampere 24 volt, 3750 Ampere 48 volt, 
Separately Excited, Columbia D.C. Generators driven 
by 600 HP, 1.OPF, 360 RPM Synchronous Motor. 


Multi-Unit Columbia Motor Generator Set con- 
sisting of two 50 KW, 250 Volt, D. C. Generators, 
and one 10 KW, 50 Volt, 200 Ampere cecaner? 
Generator, all driven by 200 HP, 0.8PF, 1200 
RPM Synchronous Motor. 


COLUMBIA ELECTRIC MFG. COMPANY 





4543 Hamilton Avenue Cleveland 14, Ohio 
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Powder-Cutting 
Saves *2,000 



















Powder-cutting replaced cold-sawing in this foundry opera- 


tion, and did three times the cutting in half the time. 


LINDE engineers were called in to help solve the problem of 
reducing giant flywheel castings to furnace-charging size. The 
castings had been part of an experimental program to develop 
accurately balanced flywheels for diesel engines. Test castings 
had to be cut for remelting. .. . But because of their great size, 
scrapping by formerly used methods would have been costly — 


if possible al all. LINDE advised powder-cutting. 


In powder-cutting, a powdered metal is added to the oxygen 
stream to raise the temperature of the cutting flame, and 
increase the speed of the severing action. Among other things 


foundries are using powder-cutting to remove gates and risers 





from stainless steel castings, to wash away sand-incrusted casting 
This 3-ton, 13-in. thick magnesium-bronze flywheel casting was surfaces, and for gouging out defects prior to repair welding. 
reduced to furnace-charging size by powder-cutting in less than ] : ; J ‘ 
8 hours. Previous methods required over 16 hr. to cut up a LINDE service engineers will be glad to help you determine 
casting only 4-in. thick. Powder-cutting proved to be the most the best powder-cutting setups or other uses of the oxy-acetylene 


economical method for this job. process for your needs. 








LINDE AIR PRODUCTS COMPANY 

A Division of Union Carbide and Carbon Corporation 

30 East 42nd Street [I] New York 17, N.Y. Trade-Mark 
Offices in Other Principal Cities 


In Canada: DOMINION OXYGEN COMPANY 
Division of Union Carbide Canada Limited 













“Linde” is a registered trade-mark of Union Carbide and Carbon Corporation. 
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Personnel News... 


Joel Hunter was clected president of Crucible Steel 
Co., succeeding William H. Colvin. Mr. Colvin will 
continue as a member of the executive committee and 
board of directors. Mr. Hunter joined Crucible in 1951 
as vice president in charge of finance and was elected 
a director of the company and executive vice president 
in 1953. 


Paul Carnahan, senior vice president of Great Lakes 
Steel Corp., has been elected president of that company. 
Mr. Carnahan became affiliated with Great Lakes Steel 
in 1934 and has served in an executive capacity in 
various positions in the operating and sales depart- 
ments. James A. Henry, vice president of National 
Steel Corp and vice president in charge of sales of 
Weirton Steel Co., has been elected vice president and 
director of sales of National Steel Corp. Wilmer A. 
Murphy, executive vice president of Weirton Steel Co. 
has been elected vice president and director of purchases 
and raw materials of National Steel Corp. Lee D. 
Brueckel, vice president in charge of export sales, has 
been elected to succeed Mr. Henry as vice president in 
charge of sales of Weirton Steel Co. 


James M. Darbaker was appointed senior vice pres- 
ident of Copperweld Steel Co. He also has been elected 
a member of the board of directors. Widely known in 
the steel industry, Mr. Darbaker has held various im- 
portant administrative, production and sales positions 
with the United States Steel Corp. for 34 years. He 
was general superintendent of the sheet and _ tin 
mills of Carnegie-IIlinois Steel at Gary and Ellwood, 
Ind. Later, Mr. Darbaker was made manager of oper- 
ations in the Chicago District. In 1949, he was trans- 
ferred to Pittsburgh and advanced to general manager 
of sales. From this position, he was promoted in 1952 
to director of distribution and availability for the United 
States Steel Corp. 


Thomas J. McLoughlin, assistant to vice president, 
operations — steel, United States Steel Corp. has re- 
tired. He started at Duquesne Works of U. S. Steel 
under a student training program in 1913. Later he 
served as an open hearth superintendent, a metallurgist, 
a superintendent of fuel and power department. In 
1936 he was made assistant to the manager of 





operations for the Pittsburgh District, and he was 
named assistant to the vice president in charge of 
operations in 1937. He was appointed to his present 
position in 1950. 


E. G. Fenton was appointed vice president in charge 
of operations of Empire Steel Corp. He joined Empire 
in 1951 as assistant to the president, and was named 
works manager in 1953. 


H. A. Denny was appointed vice president and 
assistant general manager of the engineering and con- 
struction division of Koppers Co., Inc. Also named to 
new posts were A. B. Fisher, Jr., who will be general 
superintendent of construction, George P. Wilson who 
will be production manager, and Richard W. Vollmer, 
who will assume the responsibilities of manager of the 
chemical and gas department of the engincering and 
construction division. 


V. H. Lawrence, vice president 
trol, of Jones & Laughlin Steel Corp. was named vice 
president — industrial relations. He succeeds W. R. 
Elliot who has retired. 


planning and con- 


John E. McCauley, president of Birdsboro Steel 
Foundry and Machine Co. for the past 20 years, was 
elected chairman of the board and chief executive 
officer. G. Clymer Brooke was promoted from execu- 
tive vice president to president. James M. Heppen- 
stall was advanced from treasurer to vice president and 
treasurer, and Arlan L. Wentzel, former assistant vice 
president and works manager, was made vice president 
and works manager. Two other officers were elected to 
the same positions they previously held: Edward T. 
Peterson, vice president engineering, and Lester E. 
Leinbach, secretary. 


Nelson C. George, assistant chief metallurgist at 
Gary sheet and tin mill of United States Steel Corp. has 
been promoted to chief metallurgist. He succeeds John 
A. Eckel, who has been promoted to assistant to the 
general superintendent at U.S. Steel’s Fairless Works 
in Morrisville, Pa. Mr. George started with Gary in 
1936 as a laboratory technician. He was promoted to 
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assistant metallurgist in 1937, and in 1938 became 
general supervisor in the tin division. In 1953 he was 
promoted to assistant chief metallurgist. 


W. W. Hopwood was elected president of The Hagan 
Corp. He succeeds David J. Erikson who has retired. 
Mr. Hopwood, son of the company’s founder, has 





W. W. HOPWOOD 


been a vice president and director of the firm since 1949, 
Mr. Erikson, who will serve as a consultant, joined the 
company in 1915 and helped establish the company’s 
New York office in 1920. He became sales manager in 





DAVID J. ERIKSON 


1927, vice president in 1939, and president in 1948. 
On his election to the presidency in 1948, he succeeded 
John M. Hopwood, the company founder, and the 
only man to pre-date him in service with the company. 


Harry K. Taylor was named assistant vice president 
in charge of operations for Jessop Steel Co. Mr. Taylor 
joined the company in 1944 in the composite steel 
division. During the past year he has been assistant to 
the vice president in charge of operations. Before joining 
Jessop, Mr. Taylor was employed by Lukens Steel Co. 


M. J. Boho, vice president in charge of sales for 
Hagan Corp., has been named general manager of the 
corporation and of all its subsidiaries. These inolude 
Hall Laboratories, Inc., Calgon, Inc. and the Buromin 
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Co. Mr. Boho became assistant general manager of sales 
in 1942 and vice president in charge of sales in 1948. 


J.W. Marrinan has been appointed assistant general 
manager of operations for Superior Steel Corp. Mr. 
Marrinan is a veteran of nearly 40 years in the steel 
industry. He started with the National Tube Co., and 
later joined A. M. Byers Co. where he served as a 
vice president and director. 


William L. Blundell who has been connected with 
The Tata Iron and Steel Co., Ltd., in Jamshedpur, 
India, since 1914 has recently retired and has returned 
to the United States. Before going to India he was 
connected with the Gary Steel Plant of the Illinois 
Steel Co. and since 1942 was superintendent of blast 
furnaces of the Tata Iron and Steel Co. 


Robert W. Marvin was appointed assistant general 
manager of the engineering works division of Dravo 
Corp. Mr. Marvin has been with Dravo since 1927. 





ROBERT W. MARVIN 


He has held several supervisory positions, his most 
recent having been operations manager of the same 
division. 


Selden E. Doughty has been appointed production 
manager of the Carpenter Steel Co. alloy tube division 
in Union, N. J. He is now responsible for the division’s 
production, engineering, scheduling and personnel. Be- 
fore his appointment, Mr. Doughty was chief metal- 
lurgist at the mill. 


Arthur E. Engstrom has been appointed manager 
of the production and order department of Republic 
Steel Corp. Cleveland district. Edward J. Healy, Jr., 
was appointed assistant manager of the department for 
the strip mill. A veteran of 36 years service with the 
company, Mr. Engstrom had been assistant manager 
of the department. He joined Interstate Iron & Steel 
Co. in Chicago in 1918 and advanced through various 
positions to charge of the mill order department. When 
that company joined Republic Steel in 1930, he became 
secretary to the district manager in Chicago. In 1939 
he was transferred to the general offices of the company 
in Cleveland and two years later was named chief bar 
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| AT FAIRLESS WORKS OF U. S. STEEL 
ALL OPEN HEARTH FURNACE ROOFS ARE LAID WITH 


TAYCO-40 


i ee ee Ome es Os — Se, es ee 





TAYCO-40 High Temperature Silica Cement is used at Fairless 
Works and other leading steel mills to obtain tight, weld-like 
joints in open hearth furnace roofs. Spalling is retarded; joint 
penetration by fluxes and iron oxide vapor is prevented. 


Easy to use, smooth-working TAYCO-40 remains plastic /onger 
when applied to porous silica brick, allowing ample time for 
proper laying and fitting. Less cement is used; thinner, tighter 
joints are obtained. 


TAYCO-40 has a softening point nearly equal to the best grades 
of silica brick, and will mot run out of joints at open hearth 
temperatures. Use TAYCO-40 for your furnace rebuilds and for 
hot repairs. Properties and service data are given in Bulletin 507, 
Write for your copy. 





For an easier, better masonry job, use TAYCO-40 
When mixed with water to the proper proportions, 
TAYCO-40 can be dipped, poured or trowelled 






Ee eS LTD. t ae , =) h AS. TAY LOR SON Ss Cy. 
Hamilton and Montreal AS : A SUBSIDIARY OF NATIONAL LEAD COMPANY 
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... Will roll foil from .0O00O035” 





at speeds up to 4000 fpm 


depending upon gauge thickness 


To roll out thin sheets of aluminum at speeds up 
to 4000 feet per minute has taxed the ingenuity of 
the finest rolling mill engineers. But there are now 
over one hundred modern Lewis Foil Mills in opera- 
tion, such as the 9” and 21” x 44” units shown in 
the illustration. 

These mills generally start with .030” or .026” 
sheet . . . and for standard gauge foil reduce it to 
.00035" . . . at speeds ranging from 1000 to 4000 
feet per minute. 

Built in various sizes and widths to meet individual 
customer’s requirements, these Lewis Foil Mills 
include the latest design in bearings, electric tension 
control and thermal control. 

The thermal control is the key to successful opera- 


tion and high production in foil rolling. It permits 
rolling of very thin metal at lower maximum tension 
and the production of full coils, evenly balanced in 
tension .. . which reduces breakage to a minimum. 
Coils from 3000 to 3500 pounds are being rolled. 

Most of the mills are used for rolling aluminum 
foil, but they are equally adaptable for rolling all 
metals of light gauges. So if you have a problem in 
rolling thin metals, we'll be glad to give you com- 
plete information on the design and specifications of 
Lewis four-high Foil Mills . . . which can be built 
to your requirements. 

In fact, if you have any problem involving roll- 
ing mill machinery, our experienced engineers and 
modern manufacturing facilities are always available. 


LEWIS four-high FOIL MILL 







BLAW-KNOX 


BLAW-KNOX COMPANY ° LEWIS MACHINERY DIVISION 


PITTSBURGH 22, PENNSYLVANIA 


LEWIS PRODUCTS: two-High Mills * Three-High Mills * Four-High Mills © Bar, Billet and Structural Mills 


Rod Mills « Coilers « Tables « Shears « Levelers « Pinion Stands « Gear Drives « Roll Lathes « Fiaking Mills 














mill scheduler at the steel plant. Subsequently he ad- 
vanced to supervisor, production control, and assistant 
manager of the production and order department. Mr. 
Healy joined Republic in the accounting department 
at the strip mill in 1939. He advanced to supervisor 
of production control in 1950. 


Dr. Robert P. Petersen, a nuclear physicist, has 
joined Republic Steel Corp. Dr. Petersen, who is chief 
of the industrial and production reactors branch, divi- 
sion of reactor development of the Atomic Energy 
Commission, will report at Republic on July 1. Since 
1952 Dr. Petersen has devoted his time to a study of the 
use of atomic energy for peaceful purposes with special 
attention to the construction of reactors, the atomic 
power plant. He will study and develop the use of 
nuclear materials in the operation of steel plants and 
in the production of steel on a broad base. 


Arthur W. Johnson, former assistant chief engineer 
of Arms Franklin Corp., has joined the engineering staff 
of the E. W. Bliss Co., rolling mill division. Mr. Johnson 





ARTHUR W. JOHNSON 


participated in the development of the ““Weld-A-Matie 
Splicer,” recently acquired by Bliss. Previously Mr. 
Johnson was associated with the McKay Machine Co, 


Fred C. Foy, vice president and general manager of 
the tar products division of Koppers Co., Inc. since 
November, 1950, has been elected a member of the 
board of directors. Mr. Foy came to Koppers in 1948 
as vice president and manager of its central staff sales 
department. In this capacity, he directed the develop- 
ment of sales policies and the coordination of the sales 
efforts in its six operating divisions. On November 2, 
1950, he became vice president and general manager of 
the tar products division. 


Thomas H. Brumagin was elected to the board of 
directors of the Ajax Flexible Coupling Co. Inc. Mr. 
Brumagin is chief engineer and has been associated 
with Ajax since 1946. 


H. G. Bauer was appointed vice president and gen- 
eral sales manager of De Laval Steam Turbine Co. In 


his new duties, Mr. Bauer will assume supervision of all 
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company sales activities. W. A. Neumann has resigned 
as vice president in charge of sales to assume new 
duties as executive vice president and treasurer of the 
De Laval Separator Co. 


Joseph G. Keller has been named district industrial 
engineer of Republic Steel Corp., Youngstown Plant, 
succeeding O. G. Robertson, who has resigned. Mr. 





JOSEPH G. KELLER 


Keller is succeeded as assistant district industrial engi- 
neer by John C, Talbott. Mr. Keller joined Republic 
as a production clerk in 1937. He was named assistant 
district industrial engineer in 1948. Mr. Talbott joined 
Republic in 1937. In 1939 he became an industrial 





JOHN C. TALBOTT 


engineer in the Youngstown plant and in 1945 became 
industrial engineer for Republic’s Dilworth Porter divi- 
sion in Pittsburgh. He returned to Youngstown in 1950. 


J. A. (Drew) Farnsworth has been named contract- 
ing engineer for Heyl & Patterson, Inc. and James P. 
Blair has been named assistant chief engineer of the 
light equipment engineering division. 


A. J. Tomasek was elected president of Walsh 
Refractories Corp. He was formerly executive vice pres- 
ident. J. J. Duggan was elected vice president and 
retains his former position as manager, glass refractory 
sales. W. K. Schweickhardt was promoted to vice 
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yours... 





New 1954 Booklet Hi) 


Aire-Rectifier Exclusive Features 


e This new booklet illustrates the many 
exclusive features that make the Lintern Aire- 
Rectifier the choice of practically every steel 
and industrial plant using air conditioning 
on crane cabs and pulpits — features which 
assure unequalled cooling and filtering of 
the air at the lowest possible cost — features 
which have proven their worth in hundreds 
of applications while keeping maintenance 
costs at a minimum. 


With this new booklet and Bulletin AC-533 
you can select the right model Aire-Rectifier 
for the particular temperature range of the 
crane in mind. 


Accompanying the description is a chart 
of applications (type of crane operation) 
temperatures encountered, and model recom- 
mended for the particular conditions. 


By selecting the air conditioner of the proper 
size for the job, substantial savings are 
possible as compared with buying a unit 
designed for high temperature ranges when 
one for lower temperatures would answer 
the purpose satisfactorily. 


Ask for Bulletins AC-544 and 
AC-533—yours free upon request. 


THE LINTERN CORPORATION 


Representatives in Principal Cities 


ROUTE 20, EAST © PAINESVILLE, OHIO 


upon request 











president and continues as manager of refractory sales. 
Paul L. Hershfield remains chairman of the board of 
the corporation and chief executive officer. 


Carroll Cone has been appointed chief engineer of 
the industrial divisions and William H. Dailey has 





CARROLL CONE 


been appointed chief engineer of the steel mill division 
of Surface Combustion Corp. 





WILLIAM H. DAILEY 


Harvey W. Ball has been appointed technical ad- 
visor to the president of Morgan Engineering Co. 
Charles F. Simmers was named assistant director of 
engineering of the company. 


John W. Frazier has been named field manager of 
air filter sales by American Air Filter Co., Inc. He 
served as general sales manager of Trion, Inc. during 
the past seven years. With headquarters in Pittsburgh, 
he will work with the various district sales offices of 
the company over the nation. 


Leonard R. Constantine has been appointed plant 
manager of the Catasauqua, Pa., plant of the Fuller Co. 


Crawford B. Murton has joined the sales depart- 
ment of Vesuvius Crucible Co. He was formerly sales 
representative for Kaiser Aluminum & Chemical Sales, 
Inc., refractory division, and has had open hearth 
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. a hydraulic pump unit. But there’s 
more to it than meets the eye. 

The PRESSURE it develops is infinitely 
ADJUSTABLE, yet NO RELIEF VALVE is 
used, and thus no power is wasted. 

If desired, the VOLUME of oil delivered 
can also be infinitely ADJUSTED . . . or 
reversed . . . WITHOUT using a FLOW 
CONTROL VALVE. 

NO OIL COOLER is normally required, 
even though this unit can run CONTINU- 
OUSLY at 3000 p.s.i. 

All the types of CONTROLS for this 
pump are out where they can be seen... 
not hidden inside. They are SIMPLE both 
in basic design and operation. 

And the variety of controls . . . well, 
why not write for the details as applicable 
to your particular requirements! 


Quallg- EQUIPMENT for Quabilg PERFORMANCE 





ea ee ee eee ee 


IRON AND STEEL ENGINEER, JUNE, 1954 


i 
uu 


SON 


Route 8, GLENSHAW, 


PA 


“I 


ur 











operating and metallurgical experience at Inland and 
Wisconsin Steel Works, 


W. W. Frymoyer has been elected a vice president 
of the Foxboro Co. Joining the firm in 1926, Mr. 
Frymoyer served as director of research and in 1939, 
was appointed general superintendent. Since 1951 he 





W. W. FRYMOYER 


has been factory manager and will continue in this 
capacity, supervising all instrument manufacturing 
activities of the company. He was formerly connected 
with the National Bureau of Standards, Washington, 
D.C, 


Hermann A. Bottenhorn has been elected vice 
president in charge of the rolling mill division of 
Hydropress, Ine. 





HERMANN A. BOTTENHORN 


James M. Mead has been elected a vice president 
and director of Joseph T. Ryerson & Son, Inc. He suc- 
ceeds Ainslie Y. Sawyer, who is retiring. Also elected 
to the Ryerson board is Russell L. Peters, financial 
vice president of Inland Steel Co., succeeding Everett 
D. Graff, retired, who was president of the Ryerson 
company from 1937 to 1951. Mr. Mead, who has spent 
his entire business life with Ryerson, joined the com- 
pany at its New York plant in 1919. He became a 
general sales representative in New York and northern 
New Jersey, and in 1938 was appointed assistant man- 
ager of the Ryerson plant in Philadelphia. Three years 
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later he was named manager at Philadelphia where he 
served for five years before returning to New York to 
take over the managership of this plant. In 1952, Mr. 
Mead was promoted to assistant vice president with 
headquarters at the Ryerson Chicago plant. In his new 
executive capacity he is in charge of procurement for 
the company’s nation wide group of 16 steel service 
plants. 


Hugo Lorant, vice president and member of the 
board of Hydropress, Inc., has been elected senior vice 





HUGO LORANT 


president. Paul Mayer became assistant vice president 
of the company. 


R. A. (Buck) Hastings, formerly vice president of 
Continental Industrial Engineers, Inc., has joined 
Lindberg Engineering Co. Mr. Hastings will head the 
sales department of a new division of the company. 


Alan D. Dauch has been appointed vice president 
of sales of Salem-Brosius, Inc., and of its recently 
acquired subsidiary, the George J. Hagan Co. In addi- 
tion, Mr. Dauch will continue as vice president in charge 
of activities of the Hagan organization. John W. 
Holzwarth is the manager of sales of heavy heating 
furnaces for the steel and non-ferrous metals producing 
and fabricating industries and of all mechanical pro- 
ducts. Mr. Holzwarth will have headquarters at the 
company’s general offices in Salem, Ohio. Charles H. 
Schwerin was named manager of sales of rotary hearth 
furnaces and all heat treating furnace equipment. 


Obituaries 


Alfred W. Ward, chairman of the board of the 
Brooks Oil Co., died May 28. Mr. Ward had been asso- 
ciated with the company since 1919. He served as 
president from 1940 until 1949, and as chairman of the 
board since that time. 


Charles R. Crane II, vice president and director of 
Crane Co., died May 8. He was 61 years of age. A grand- 
son of the founder of Crane Co., Mr. Crane was asso- 
ciated with the company for 46 years. At the time of 
his death he had supervision over the executive policy 
of the company’s subsidiary in England. He also handled 
special customer relations assignments. 
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SOW BLOCK 


more examples of 


THERMIT WELDING ECONOMIES 





Replacement of this dam- 
aged sow block for a 
35,000-Ib. forging hammer 
would have been costly and 
time consuming — Thermit 
repaired it quickly and 


48” MILL PINION 








Weeks of costly idle time 
were saved by Thermit 
Welding the 28” neck in- 
stead of waiting for a re- 
placement. 
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economically. 





Thermit Welding is the answer to repair problems in many 
different plants—for a wide variety of equipment. Reasons: 


® consistently sound welds 
® minimum of technical skill required 


® speedy repairs 
© lower than replacement costs 





INVESTIGATE Me dSis°7V imam) Nie 


always ready to go to work 





DETINNING 
THERMIT WELDING 
METALS & ALLOYS 
ARC WELDING—Matferials and Equipment 

CHEMICALS & ANODES for Electrotinning 
CERAMIC OPACIFIERS 

STABILIZERS for Plastics 

TIN, ANTIMONY & ZIRCONIUM CHEMICALS 


® 


METAL & THERMIT CORPORATION 


100 EAST 42ND STREET © NEW YORK 17,N. Y. 
Newark, N. J. + Pittsburgh, Pa. + E. Chicago, Ind. 
So. San Francisco, Cal. - Philadelphia, Pa + Toronto, Canada 
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SUPEREX ... 


with the proved record i 
for long service! 


The most widely used 
high temperature block insulation 
for over a quarter century... 













What’s the best 
block insulation for 
I900F? 

















SUPEREX® high tempera- 
ture block insulation has long been in- 
dustry’s No. 1 choice for service tem- 
peratures up to 1900F. It provides major 
economies . . . reduces fuel costs, cuts 
heat losses, keeps maintenance expense 
down, costs less to install and has long 
service life. 

These are the reasons why 90% of 
the nation’s hot blast stoves are Superex 
insulated ... and why the low cost open 
hearth steel producers use Superex in 
their regenerators. 

Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to 1900F with 
negligible shrinkage. 

Superex has been used with outstand- 
ing success in all types of industrial and 
metallurgical furnaces and ovens, sta- 
tionary and marine boilers, auxiliary 
power plant equipment, regenerators, 


JOHNS MANVILLE 








kilns, roasters, high temperature mains, 


For complete information about Superex 
flues and stacks. 


block insulation, write for Brochure 
IN-134A. Address Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
write 199 Bay Street, Toronto 1, Ontario. 


Superex has all these 
important advantages... 


Low thermal conductivity — Exceptionally 
high heat resistance (1900F) combined 
with excellent insulating value. 


Light weight — Approximately 2 Ib per sq 
ft per in thickness. 


Great physical strength—Approximately 6 
tons pressure per sq ft are required to 
compress Superex 's in. 


Long, efficient service life—Superex main- 
tains high insulating value indefinitely— 
will not disintegrate in the service for 
which it is recommended. 


Fast, easy application —Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces. 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 
installations. 





Waste is minimized with Superex because of the variety 





of thicknesses available. Special shapes and intermediate 
thicknesses between those shown are also available. 





Ui 
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Johns-Manville fob INSULATIONS 
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DRAFT INDUCER 


A A new design of their furnace draft 
inducer, originally introduced in the 
1920’s, is announced by L. J. Wing 
Mfg. Co. Main features of the new 
design include interchangeable side 
panels, movable mounting feet, motor 
and fan assembly completely with- 
drawable, spring-mounted motor and 
v-belt drive to prevent mis-alignment, 
variable speed motor for precise draft 
control and pre-sealed bearings to 
eliminate periodic lubrication. 

Interchangeable side panels, per- 
mit easy adaptation in the field to 
meet installation requirements for gas 
inlet and outlet openings. The four 
side panels surrounding the motor-fan 
unit may be unbolted and shifted as 
desired. A barometric damper may be 
used replacing one of the side panels. 

As the entire unit is compact, it can 
be easily manipulated in the often 
limited space at the stack breeching 
especially since only the casing need 
be handled. The motor-fan assembly 
may be inserted as a final step. 


RUST INHIBITOR 


A The Shell Oil Co. announces a new 
addition to its line of volatile corro- 
sion inhibitors. Portions of this erys- 
talline amine nitrite compound, VPI- 
250, volatilize very rapidly and will 
prevent rust almost immediately. At 
the same time, some of its constitu- 
ents evaporate more slowly, for 
longer-lasting protection. 

In addition to offering quicker yet 
longer rust prevention, the new ma- 
terial also flows more freely than any 
available heretofore. The compound, 
fine as 
taleum, will not clog a flocking gun, 
and can easily be applied with a 
squeeze bottle, a salt shaker, or any 


a white powder about as 


similar device. Where spraying or 
dusting is impractical, the powder 
may be dissolved in alcohol and ap- 
plied in solution. Other methods of 
application are currently being tested. 

The material does not have to be 
applied directly to the surface it is to 
protect. If a quantity of the powder 
is simply dropped into an enclosed 
space, its vapors will penetrate even 
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into hard-to-reach areas and condense 
on all surfaces. 

The minute crystalline film of VPI 
does not have to be removed from 
equipment before it is placed into 
operation, as would be the case with 
petrolatum. Only small 
quantities of the material are required 
for complete protection in shipment 
or storage, or between successive proc- 


grease or 


essing steps. Small items, such as 
tools, can be removed from a VPI 
protected atmosphere, used, and then 
replaced without the need for any 
additional rust-preventive measures. 


WELDING ELECTRODE 


A A high speed welding electrode for 
horizontal and downhand welding, 
has been developed by Hobart Broth- 
ers Co. Best suited for faster welding 
on mild and medium carbon steel, this 
electrode is recommended for welding 
operations requiring AWS classes 
E6012 and E6020 electrodes such as 


HIGH-SPEED WIRE STRANDER 


low storage 
tanks, and light structural work. 
This contact type electrode has a 


machinery, pressure 


high deposition rate with less physical 
effort in welding and less skill in 
operation required. It produces a high 
quality weld with a finely rippled 
bead approaching the appearance of 
a submerged are weld. Spatter loss is 
exceptionally the 

easily removed by a light tap. 


low and slag is 


TRAVELING BUCKET 


AA traveling bucket for handling 
dry granulated or lump materials and 
moist mixtures, including clay batch, 
has been developed by the Cleveland 
Crane & Engineering Co. 

The unit is one of several engineer- 
ed for the automatic dispatching of 
batch from a 
mixer to two presses. The travel route 
includes a lift of 25 ft. 

The bucket has a capacity of 22.5 
cu ft and is rated at 2000 Ib. It has a 


loads of damp clay 


AT ROEBLING’S 


Production of flexible wire rope for excavating shovels, cranes, and various 
types of hoists in the wire rope division of John A. Roebling’s Sons Corp. 
will be accelerated with this new 175-ft high-speed wire strander. The 
new machine twists anywhere from 26 to 46 separate wires into strands 
for the fabrication of wire rope up to one and five-eighths in. in diameter. 
The rope made from these strands can lift loads up to 25 tons. 














Casting weight 
21,000 pounds 


Set 
d 
Record! 


I's the weight rather than the Ni-Cr content that's the record. 


Shipping weight 
14,000 pounds 


Alloying Elements 
38% Ni., 18% Cr., 2% Mo. 


We've cast many a piece with such a high Ni-Cr combination. But this represents 
the largest casting we have ever made. And it took careful scheduling of our 


entire battery of electric furnaces, with a double melt from two smaller furnaces. 


Next followed a thorough X-ray for hidden flaws with our 400,000 volt unit. 


Then rough-finishing to specifications. 


The significant fact is that this casting, the first of this size we have ever produced 
and destined for a most important high priority processing job, passed inspec- 
tion with flying colors. There was no reject here. It is indicative of the skill of our 


metallurgists and foundrymen in turning out high alloy castings. 


If you are looking for this kind of service, make Duraloy your casting source, 
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BALL-MILL MOTOR 
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The last of six high-torque, 1500-hp, 
150-rpm synchronous ball-mill mo- 
tors is loaded on a flat car at Gen- 
eral Electric Co., Schenectady, 
N. Y., for shipment to the White 
Pine Copper Co., Mich. The motors 
will drive ball mills, each 12 ft long, 
13 ft in diameter, and weighing 
about 300 tons, to turn these mam- 
moth grinders the inherent high 
torque characteristics normal for 
ball-mill drives had to be incor- 
porated into the motors. The mills 
are expected to grind 10,500 tons 
of low-grade (chalcocite) copper 
ore daily to bolster the nation’s 
annual production of this key 
material by 75 million Ib. 


split-hinged gate that is operated by 
a motor which is protected by a box 
enclosure. The unusually wide open- 
ing of the gate facilitates discharge of 
slow moving, tacky materials. 


WORM GEAR JACK 


A Lifting overhead crane trucks for 
servicing — is being made easier by 
a heat-resistant worm gear jack with 
a sealed-in, grease-packed housing. 

The worm gear jack is designed so 
that it can be installed as a perma- 
nent part of the crane after only a 
few slight modifications to the crane’s 
structural Permanent in- 
stallation of the jack eliminates re- 
liance on cumbersome, handpowered 
jacks. 

When installed, the 25-ton capac- 
itv worm gear jack can be used to 


sections. 


lift cranes for such repair jobs as re- 
placing bearings, bushings and wheels 
and general lubrication. Built by 
Duff-Norton Manufacturing Co. — 
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LUBRICATING OIL 


IS THE LIFE BLOOD OF YOUR MILL 


...and DE LAVAL KNOWS 
~ HOW TO KEEP IT FLOWING 
AT TOP EFFICIENCY 








































De Laval’s ability to design custom-built mill 
lubrication systems is based on some thirty 
years experience. 


As a consequence, De Laval knows exactly 
how the two prime essentials — adequate lu- 
| brication at every friction point and trouble- 
| free operation — are best provided. 


, De Laval design incorporates correct meter- 
1 ing, streamline flow, effective temperature 
! control — and, where required, the finest oil 
purifying devices... De Laval Oil Purifiers. 


But, and equally important, when De Laval 
designs a system, the details are as well looked 
after as the principal elements. Piping is right, 
valves are right, tanks are right. 


If you are planning a new mill or revamping 
an old one... let De Laval take full respon- 
sibility for its lubrication. The size of the plant 
does not matter. De Laval designs complete 
systems for large mills “ and provides self- THE DE LAVAL SEPARATOR COMPANY 
contained De Laval Uni-Lube layouts for Poughkeepsie, New York @ 427 Randolph St., Chicago 6 
smaller ones. DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 


ENGINEERED 
MILL LUBRICATION 


. DE LAVAL SYSTEMS 
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the worm gear jack is ratchet oper- 
ated. 

Because the housing is packed in 
grease and sealed, heat and dirt won't 
affect the operation of the jack. 

The jack, has a three and three 
eighth in. diameter lifting screw. The 
length of the screw varies according 
to the lift necessary to raise the truck 
off the track. 


RECTIFIER BRAKE 
AA that 


makes it possible for a-c operated 


new development now 
hoists and smaller capacity cranes to 
have more rugged and lasting de 
brakes is announced by Harnisch- 
feger Corp. Designated the “RCD” 
Brake, it marks the first time that 
de rectifier brakes have been avail- 
able for ac-operated equipment of 
this kind and capacity. This new 
brake with its sturdy selenium recti- 
fier which has no moving parts elimi- 
nates the drawbacks of ac solenoids, 
most troublesome of which has been 
the erratic operation caused by loose 
laminations. 


This new heavy-duty type recti- 






SPECIFY... 


For permanent, outdoor lighting installations, Pyle-Na- 
tional floodlights are the most economical in the long run. 


Rugged, corrosion-proof materials and tight gasket seal- 
ing against dirt and moisture keep maintenance and re- 
placement costs exceptionally low. Pyle-National flood- 
lights will retain their original high efficiency output 
indefinitely. Many installations are still in excellent op- 
erating condition after 25 years of service! 


Write for catalog 2100, which gives a complete 
description of our extensive line of heavy duty 
floodlights. Sizes: 10’-12-14-16"-20"-23”. Sold 
nationally through electrical distributors. 


SINCE 1897 


1383 North Kostner Avenue ° 


FOR LONG-RANGE ECONOMY... 


PYLE-NATIONAL 
ENCLOSED FLOODLIGHTS 


THE PYLE-NATIONAL COMPANY 


fier brake provides direct action with 
very short stroke. With low voltage 
(24 volts) operating coils having 
fewer turns, inductance is less and 
action is quicker. Both setting and 
releasing of the brake are extremely 
fast, providing exceptional control in 
all hoisting and lowering operations. 
There is only one adjustment re- 
quired, and up to three times longer 
lining wear is achieved. 

The coil of the brake is sealed in 
pot with insulating type compound. 
The magnet pot and leads are sta- 
tionary; there is no destruction of 
wires during brake operation. The 
entire assembly is of all-welded con- 
struction for maximum strength and 
durability. 


BONDED BRAKE SHOE 


A All gas-powered industrial trucks 
manufactured by Clark Equipment 
Co. are now equipped with bonded 
rather than riveted brake shoe and 
lining assemblies. 

The process of cementing the 
brake lining on the brake shoe creates 
a more secure assembly and increases 


the life of the brake lining approx- 
imately forty per cent, it is claimed. 
The elimination of brake lining rivets 
adds substantially to the braking 
effectiveness. The new assembly is 
fully interchangeable with current 
production models. 


Gook Keuiews... 


A “Temperature Measurement in En- 
gineering,” by H. Dean Baker, E. A. 
Ryder and N. H. Baker, published by 
John Wiley and Sons, Inc., 440 
Fourth Avenue, New York 16, N. Y., 
179 pp., 6x 9 in., $3.75. It is the first 
of two volumes which will discuss 
temperature accurately in terms of 
engineering measurement. Presented 
here are facts needed to design, con- 
struct and operate an effective tem- 
perature measurement installation. 
The majority of situations encounter- 
ed deal with thermocouple technique. 
Book includes full listing of various 
types of temperature-measuring in- 
struments. 


A “The Sulphur Data Book,” by the 
Technical Staff of the Freeport Sul- 
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phur Co. has been published by Me- 
Graw-Hill Book Co., 330 West 42nd 
Street, New York 36, N. Y., 6x 9 in., 
142 pp, price $5. This is an indispen- 
sable reference book for use by engi- 
neers, chemists and students asso- 
ciated with sulphur. It brings toge- 
ther a wealth of important data on 
nature of sulphur, physical and chem- 
ical properties of sulphur, reaction 
thermodynamics, solubility of  sul- 
phur in various substances and meth- 
ods of sulphur analysis. The book also 
includes conversion tables. 


A “Nuclear Physics,” by W. Heisen- 
berg, published by the Philosophical 
Library, Inc., 15 East 40th Street, 
New York 16, N. Y., 5x 7% in., 225 
pp., $4.75, presents a short and inter- 
esting history of the views about 
atoms in antiquity and the develop- 
ment of atomic theory until the close 
of the nineteenth century. The main 
subject of the book includes radio- 
activity, the binding energy of nuclei, 
nuclear structure, artificially induced 
nuclear transmutations and with the 
methods of observation and of pro- 
ducing nuclear transmutations. The 
hook does not bring the subject up to 
date but is a provisional introduction 
to the subject. 


A “History of the Theories of Aether 
and Electricity,” by Sir Edmund 
Whittaker, was published in 1954 by 
the Philosophical Library, Ine., 15 
East 40th Street, New York 16, N. Y., 
6x 9's in., 319 pp, price $8.75. The 
purpose of this volume is to describe 
the revolution in physics which took 
place in the first quarter of the twen- 
tieth century and which included the 
discoveries of special relativity, the 
older quantum theory, general rela- 
tivity, matrix and wave mechanics. 


A ‘The Heating Ventilating Air Con- 
ditioning Guide” (1954 edition) has 
just been published by the American 
Society of Heating and Ventilating 
Engineers. Among the special fea- 
tures is a new chapter of Residential 
Summer Air Conditioning, new data 
on methods of obtaining local relief 
in hot humid environments, new in- 
formation on recent developments in 
air and gas cleaning, new tables on 
steam requirements of process equip- 
ment, and more detailed data on 
characteristics of pipe and tube. 
Recent research conducted by the 
Society, or sponsored at leading uni- 
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versities, has influenced changes, re- 
visions and additions to a large pro- 
portion of the chapters. The large 24 
x 32 in. ASHVE Psychrometric 
Chart, printed in two colors, is in- 
cluded. The guide is 6x 9 in. in size, 
bound in blue cloth cover, stamped 
in gold, and is similar in appearance 
to previous editions. The price of sin- 
gle copies of this edition is $10. 


A‘‘The Composition and Assay- 
ing of Minerals,” by John Stewart- 


Remington and Dr. Wilfrid Francis 
was recently published by The Philo- 
sophical Library, Inc., 15 East 40th 
Street, New York 16, N. Y., 5% x 
8l4-in., 128 pp, price $5.50. Book dis- 
cusses primarily the chemical compo- 
sition of minerals with the%object of 
providing a guide for their qualitative 
and quantitative examination. 
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FY ANITEm TWIST GUIDES 


Cast by Rosedale Pr 
VICE LIFE 
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On billet and bar these rollers have set tonnage 


YPICAL of the Meehanite castings made by 
Rosedale Foundry and Machine Company to 
solve “tough” problems for the steel industry are 
the roller guides shown in operation above. 


ovide f 


NTENANCE COSTS 










records ranging from 60 to 70,000 tons per pair. 
Their initial cost is a fraction of the materials 
which they have replaced. Maintenance costs 
and down time are at a minimum since these 
tonnages are being obtained without re-grinding 
or re-surfacing. 


For further information on Meehanite roller 
guides, write for a copy of “Economies Effected 
in Roller Guide Applications”. Specialists in the 
field of supplying castings to the steel industry, 
our Engineering Staff is available to help solve 
all your casting problems. 

























ELECTRIC MOTORS 
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Wagner 


... the choice of leaders 
in industry ( 





maintenance dollare with 


~ Wagner Fan-Cooled 
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the Wagner Cartridge Bearing Design cuts your maintenance costs: 


M54-16 
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Bearings are protected at all times. The Wagner 
design completely encloses the bearings in a sealed 
cartridge. Labyrinth seals prevent the entrance of 
water, dirt and other foreign material. Even when 
the motor is disassembled, the cartridge remains 
intact as part of the rotor shaft. The bearing housing 
stays completely enclosed for full protection against 
dirt and dust. 


Wagner Bearings can be relubricated. When lu- 
brication is necessary to forestall premature bearing 


This cartridge bearing design is a feature 
of the entire Wagner line of totally-enclosed 
fan-cooled motors. The line includes stand- 
ard and explosion-proof steel frame motors, 
and standard and explosion-proof cast iron 
frame motors. All types are available with 
normal torque or high torque character- 
istics, in ratings to 250 hp. 

For complete information—just call the nearest 
of our 32 branch offices, or write for Bulletins 
MU-132 and MU-196. 

















WAGNER ELECTRIC CORPORATION 
6483 PLYMOUTH AVE,, ST.LOUIS 14, MO., U.S.A. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Industrial 
Motors 


failure in unusually severe applications, readily 
accessible lubrication openings permit addition of 
grease or complete relubrication. 


Wagner Bearings run longer between grease 
periods. Hot bearings shorten grease life. Wagner 
bearings have a low temperature rise because the 
design incorporates a deflector shield that directs a 
cooling stream of air around the bearing housing. 
Bearings run cooler and longer between mainte- 
nance periods. 





ELECTRIC MOTORS 


TRANSFORMERS 
INDUSTRIAL BRAKES 


YT" AUTOMOTIVE 
BRAKE SYSTEMS— 
AIR AND HYDRAULIC 
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AN TRON and STEEL ENGINEER SERVICE TO THE STEEL MILL OPERATORS 








WHERE TO BUY 


BIRMINGHAM DISTRICT 
DIXIE ENGINEERING COMPANY 


“Manufacturer's Agents" 





P. O. Box 750 812-813 Protective Life Building 
BIRMINGHAM 3, ALABAMA 
Sabel E. Boum Telephone 4-0417 





CHICAGO DISTRICT 





PAUL W. WENDT & SONS 
Manhattan Building 
CHICAGO 5, ILLINOIS 
District Representatives for 


A. W. CADMAN MFG. CO. 
HUNTER SAW & MACHINE CO. 
GRAFO COLLOIDS CORP. 








EHRET AND KINSEY 


Board of Trade Bldg., 141 West Jackson Bivd. 
Chicago 4, Illinois Wabash 2-0449 
Representing 
THE CLEVELAND WORM AND GEAR CO. 

“Cleveland" Worm Gearing and Worm Gear 
Speed Reducers 
THE FARVAL CORPORATION 
“Farval" Centralized Lube Systems 
LUBRICATION PRODUCTS COMPANY 
“Stapax" Journal Box Lubricators 
AMERICAN FLEXIBLE COUPLING COMPANY 
“Amerigear" Flexible Couplings 
WALDES KOHINOOR, INCORPORATED 
“Truarc” Retaining Rings 
2400 W. Clybourn St. 
Milwaukee 3, Wisc. 


Phone: 
Division 2-7844 











METALLIC RECUPERATORS 
(Air Preheaters) 
For application to soaking pits, heating, and 
other types of metallurgical furnaces. 


HAZEN ENGINEERING CO. 


Park Building PITTSBURGH, PA. 
COurt 1-7032 


















ATTERSON 
MERSON 
OMSTOCK., Inc. 





Aa 
’p 
"SBURGH: 


STEEL MILLS—INDUSTRIALS 
UTILITIES 


313 EAST CARSON ST. ZONE 19 








Auburn & Associates, Inc. 


Engineers 


ELECTRICAL LAYOUTS FOR 
STEEL MILLS 


923 Penn Ave., Pgh. 22, Pa. 
Telephone COurt 1-5014 





PHILADELPHIA DISTRICT 


TOWLE & Son Co. 

18 West Chelten Ave. GE 8-1930 
PHILADELPHIA 44 
Representing: 

THE TOOL STEEL GEAR AND PINION CO. 
Cincinnati 16, Ohio 














PITTSBURGH DISTRICT 


ROLLING MILLS 
and EQUIPMENT 


FRANK B. FOSTER, INC 
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W. G. KERR CO., INC. 

520 Oliver Building PITTSBURGH, PA. 
Phone: ATlantic 1-4254 
Representing: 

FOOTE BROS.—Gears and SpeedReducers 

REEVES—Variable Speed Drives 

THOMAS—Fiexible Couplings 

WICHITA—Air Tube Disc Clutches & Brakes 

TELSMITH—Telsmith Crushers 

CULLEN-FRIESTEDT—Sheet Lifters—Welding 
Positioners—Track Cranes 








PITTSBURGH (Continued) 
RITTER ENGINEERING CO. 


Engineers - Distributors - Contractors 


1515 WEST LUBERTY AVE. Phone: 
PITTSBURGH 26, PA LOCUST 1-1303 


Representing: 
TRABON ENGINEERING CORP. 
“Centralized Lubricating Systems” 














CONSULTING ENGINEERS 
ROSS E. BEYNON 


Consultant 
ROLLING LAYOUT AND ROLL DESIGN 





7658 Coles Avenue 
Telephone SAginaw 1-3466 


Chicago 49, Illinois 








LOYAL R. MILBURN 
Consulting Electrical Engineer 


Registered State of Michigan 
1928 Guardian Building * Detroit 26, Michigan 


Telephone: Woodward 3-8706 or 
Whitmore Lake 5141 








W. VANCE MIDDOUGH & ASSOCIATES 
Consulting Electrical Engineers 


Engineering * Design * Layout 


Heavy Industrial Power & Light 


204 Columbia Building .. Cleveland 15, Ohio 
Prospect 1-2060 
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TN’MODERN Set 
MILL OPERATORS’ PULPITS 
i WALLACE F. SCHOTT i ; % 
CONSTRUCTED BY 


JAMES CAMPBELL SMITH, INC. 

























WILLOUGHBY OHIO 





HOUSER AND CARAFAS ENGINEERING CO. 
Engineering for Industry 
969 Liberty Avenue Pittsburgh 22, Pa. 
Phone: GRant 1-9929 





CONSTRUCTION 
COMPANY, INC 
204 Chemsteel Bidg.. Walnut St., Pittsburgh 32, Pa 


CHEMSTEE 





Send data on Engineering & Construction facilities for 

ACID-ALKALI-PROOF CONSTRUCTION 

of pickling and other tanks; flooring. y 
SOS(TEAR OUT & MAIL WITH LETTERHEAD) ® 
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THE COST OF AN AD 
THIS SIZE IS $8.00 
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FOR COMPLETE INFORMATION WRITE: 


COMMERCIAL CONTRACTING CORPORATION DEPT. M-9 
12160 CLOVERDALE + DETROIT 4, MICHIGAN 


Please send information on Removal and Storage 
of Machinery. 


NAME 





ADDRESS 





COMPANY 





COMMERCIAL CONTRACTING CORPORATION: - General Contractors 


12160 CLOVERDALE, OFT ROT: -4,. MICatGan «© Fez os 44-7400 








AT 


PT. M-9 
4IGAN 


storage 
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WHAT’S NEW AT BRISTOL 


CONTINUOUS STANDARDIZATION UNIT of the electronic Dyna- 





master eliminates need for dry cells and standardizing 
mechanism. Result: no interruptions in the operation of the 
potentiometer for standardization; no batteries to replace. 


No time out for standardization here 


Bristol Dynamaster potentiometer pyrometers 
give you No-Batt continuous standardization 


¢ You don’t have to put up with interrupted performance from 
old-fashioned potentiometer pyrometers any longer! 

When you use a Bristol thermocouple or radiation-type 
Dynamaster, you get a continuous record or control of tem- 
peratures up to 4000°F in any type of fuel-fired or electric 
furnace or heating equipment. Thanks to the exclusive No- 
Batt continuous standardization which eliminates the need 
for dry cells in these electronic instruments, Bristol has been 
able to do away with interruptions formerly required for 
periodic standardization. 

Bristol electronic Dynamasters are made in round- and strip- 
chart, single- and multiple-record recorders, air-operated and 
electric controllers with all types of control actions. Two-pen 
and program control. 

For the complete story on the modern human-engineered 
Bristol Dynamaster, write for free 35-page booklet P1245. The 
Bristol Company, '123 Bristol Road, Waterbury 20, Conn. 


BRISTOL DYNAMASTER RECORDERS come in easy-to-read 
round-chart (shown here) or strip-chart models. Single 


record, multiple record or continuous 2 record designs 


available. Bristol also supplies all types of time-tempera- 


ture program controllers. 





W122 14 


OARASARSOSESEE ES ES EE ES Catecl 








NTR 
BRISTOL DYNAMASTER CONTROLLERS in either 
the strip-chart model (shown above) or 
round-chart model, may be electrically or 
air operated. 2 position, 3 position, pro- 
portional, manual with automatic reset, or 
proportional input controls. On - off, pro- 
portional or reset air controls. 
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HUMAN-ENGINEERED INSTRUMENTATION 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


IRON AND STEEL ENGINEER, JUNE, 1954 
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‘GEARS, BEARINGS 
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LAST LONGER | 


WH a Ni you use Texaco Meropa Lubricant, you 


add materially to the life of your enclosed reduction 
gears and bearings—assure smoother, quieter opera- 
tion and bring down your maintenance costs. 
Texaco Meropa Lubricant has improved EP char- 
acteristics that are not affected by high operating 
temperatures. Thus the increased protection you get 
lasts longer. Texaco Meropa Lubricant does not 
separate in service, storage or centrifuging, does not 
thicken or foam. Its adhesiveness is not affected by 


moisture and it is non-corrosive to bearings. 

For oil film bearings on roll necks, use turbine- 
quality Texaco Regal Oil. It has outstanding resis- 
tance to oxidation and sludging, gives outstanding 
protection. 

Let a Texaco Lubrication Engineer help you. Just 
call the nearest of the more than 2,000 Texaco Dis- 
tributing Plants in the 48 States, or write: 

‘ The Texas Company, 135 East 42 
York 17, N. Y. 
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